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THE PROBLEMS 





EVERAL problems, all solvable by one somewhat complex procedure, 
S are presented in succession. If afterwards a similar task is given 
which can be solved by a more direct and simple method, will the in- ws 
dividual be blinded to this direct possibility? 
If a blinding effect does result, will it be of characteristically different 
strength in groups that differ in educational level, age, etc.? Moreover, 
if we introduce means to save the subjects or to rescue them from such 
blindness, will these means readily work? Will they operate differently 
in various groups? 


And what may be the real cause for the blinding effect? How are 
we to understand this phenomenon? 
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MECHANIZATION IN PROBLEM SOLVING 
THE EFFECT OF EINSTELLUNG 


CHAPTER | 


THE MAIN EXPERIMENTS 


SECTION 1 
A. Introduction 


fon problem with which the present 
experiment is concerned was first in- 
vestigated in the Berlin Institute of Psy- 
chology by Zener and Duncker. These 
experiments, which were preliminary in 
character, have not been published, the 
only published reference to them being 


the following passage in an article by 
N. R. F. Maier: 


“Zener, in some preliminary experiments at 
the Psychological Institute of the University 
of Berlin, in 1927, habituated his subjects 
to solve certain types of problems in the 
same way. A test problem was then given. 
He found that an obvious and simple solu- 
tion of the test problem was usually over- 
looked because the characteristic method of 
solution, set up in the preceding problems, 
was used in the test problem. Control groups 
tended to solve the problem in the obvious 
and simple manner.” 


It seemed important to conduct fur- 
ther experiments of this kind because 
the quoted findings of these preliminary 
experiments appeared to show clearly an 
- interesting result: The successive, repeti- 
tious use of the same method mecha- 
nized many of the subjects—blinded 
them to the possibility of a more direct 
and simple procedure. We wished also to 
extend the scope of the method and to 
use various groups of subjects, children 
as well as adults. Furthermore, we wished 

™N. R. F. Maier, Reasoning in Humans, Jour- 


nal of Comparative Psychology. Vol. 2, No. 1, 
(1936) p. 127. 


to ascertain whether, if a tendency to re- 
peat the habitually used method did de- 
velop, a change in response would be 
brought about if some factors to work 
against the habituation were employed. 

Under the sponsorship of Professor 
Max Wertheimer,? the writer, in 1936, 
experimented with various sets of prob- 
lems and finally selected the following, 
which are similar to those utilized by 
Zener and Duncker in Berlin; however, 
for theoretical and practical purposes, 
problems g, 10, and 11 and a special “in- 
structed group” were added. The prob- 
lems selected may be shown in tabular 
form. 








Obtain 
Given the Following R atl d 
Problem Empty Jars as * : 
Measures of 
Water 
I 29 3 20 
2 E,* 21 127 3 100 
3 Es 4. ae 25 99 
4 Es 18 43 10 5 
5 Ey 9 42 6 21 
6 Es 20 59 4 31 
7G 23 49 3 20 
8 C. 15 39 3 18 
9 28 76 3 25 
10 Cs; 18 48 4 22 
x 14 36 8 6 











* An explanation of these letters will be 
furnished later. 


B. Our Basic Exploratory Experiment® 


The problems were tried out in an ex- 


? Professor Max Wertheimer furnished us with 
more specific information about the Berlin ex- 
periments mentioned in Maier’s article. 

* Unless otherwise stated in the text, it should 
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2 ABRAHAM 


ploratory experiment conducted, in 1936, 
in one of Professor Max Wertheimer’s 
seminars at the Graduate Faculty of the 
New School for Social Research. Grad- 
uate students, college instructors, and re- 
search workers composed this select 
group of 15 people, of whom many pos- 
sessed the Ph.D. or M.D. degree. 

The experimenter told the class that 
its task was to figure out on paper how 
to obtain a required volume of water, 
given certain empty jars for measures. To 
illustrate this principle we _ presented 
Problem One. The subjects were asked 
for the solution, and the method of 


solving the problem Teof Ty. was then 
written on the blackboard. After this, 


Problem Two was put on the blackboard, 
‘lef 27f 13f get 100! After 214 
minutes the subjects were asked for their 
solutions. —The answer was then illus- 
trated in both a written and verbal form; 
viz, Py Tey Ls and verbally “One 
fills the 127-quart jar and from it fills 
the 21-quart jar once and the 3-quart jar 
twice. In the 127-quart jar there then 
remain the 100 quarts of water.” 

Without any further interruptions the 
other problems, in succession, were pre- 
sented one at a time on the blackboard, 
at intervals of 214 minutes—or oftener, if 
the students had required less time for 
the problem. 

The method which solves Problem 
Two also solves Problems Three through 
Six; the solution which is applicable to 
these five problems may be described as: 


Be ih it 25 3 or: “Fill the middle jar, 


and from it fill the jar to the right twice 
and the jar to the left once, leaving the 
required amount of water in the center 
jar.” Or we may state the method as 
B — A — 2C, if we designate the jars, in 





be understood that all experiments reported 
herein were conducted by the writer himself. 
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the order written, as A, B, and C, re- 
spectively. 

This B — A — 2C method may also be 
used in Problems Seven and Eight. But 
Problem Seven may be solved more si:a- 
ply by subtracting 3 from 23 (A — C), 
and Problem Eight by adding 3 to 15 
(A + C). Of eleven New School subjects 
(we shall speak first of those eleven who 
received only the instructions given 
above) all employed the circuitous meth- 
od-—B — A — 2C. Not one subject used 
the more direct method in Problems 
Seven and Eight. Having become habitu- 
ated to the mode of solution (B — A — 
2C), they used it in the succeeding similar 
problems. Later, when they were shown 
the more direct method after the whole 
experiment was completed, the subjects 
spontaneously said more or less passion- 
ately, “How dumb I was;” “How stupid 
of me;” “How blind I was;” or made 
other similar comments. A few of the 
subjects saw the light themselves—after 
the experiment. 

Before any problems were presented, 
four other members had been taken out- 
side of the classroom and had been told, 
in the absence of the eleven subjects 
whose results were reported above, “After 
returning to the classroom you will get a 
number of problems. After you will have 
completed Problem Six, write on your 
papers the words, ‘Don’t be blind!” In 
some cases this warning appeared to be 
effective: 5 of their 8 answers to Prob- 
lems Seven and Eight showed the direct 
method of solution. Three of their an- 
swers, in spite of the warning, showed 
only the tedious B — A — 2C procedure. 

Problems Ten and Eleven possessed 
the same ambiguity as Problems Seven 
and Eight. Before Problem Ten, we had 
introduced the ninth problem which 
could not be solved in the B — A — 2C 
manner but could easily be solved by 





MECHANIZATION IN 


A — C, taking 3 away from 28. Would it 
disrupt the tendency to repeat blindly 
the B — A — 2C method and bring 
about the more direct solution of Prob- 
lems Ten and Eleven? A comparison of 
the per cent of solutions of Problems 
Ten and Eleven with the per cent of 
solutions of Problems Seven and Eight 
yielded an increase of 15 per cent direct 
solutions in the former for the 11 sub- 
jects who had not received the warn- 
ing, “Don’t be blind,” and an increase of 
12 per cent for the “Don’t be blind” sub- 
jects. To this degree Problem Nine 
seemed effective. 


C. Explanation of Terminology 


In line with tradition, the habituation 
to the repeatedly used procedure (in this 
case the B — A — 2C method) will be 
called an E:nstellung.* Problems 2, 3, 
4, 5, and 6 are then “Einstellung (E) 


problems” which may generate an “Ein- 


stellung Effect” for the subsequent “‘criti- 
cal test problems” (7 and 8), which, if the 
Einstellung operated, would be solved in 
the Einstellung (E) method, B — A — 
2C, and not in the more simple and 
direct fashion designated as the D—Meth- 
od. C, and C, will henceforth refer to 
the Critical Test Problems Seven and 
Eight, respectively, and similarly, C, and 
C, to Problems Ten and Eleven, respec- 
tively. 

Those subjects who received the in- 
struction, “Don’t be blind,” (DBB) will 
be called the DBB group, and those who 
did not receive this warning, the Plain 


group. 


* Einstellung is “the set which immediately 
predisposes an organism to one type of motor or 
conscious act.” H. C. Warren, Dictionary of Psy- 
chology, New York: Houghton Mifflin Co., (1934) 
- p. 371. For the various meanings of “set” see 
James I. Gibson, A Critical Review of The Con- 
cept of Set in Contemporary Experimental Psy- 
chology, Psychological Bulletin, Vol. 38, No. 9, 
(1941). 
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1. The Einstellung Effect (E-Effect) 
may be seen in: 

a) How many E (B — A — 2C) and 
how few D solutions the Plain group had 
of C,C,. This might be termed the 
“pure” E-Effect since neither the “Don’t 
be blind” instruction nor Problem Nine 
was here operating. 

b) How many E- and how few D-solu- 
tions the DBB group had of C,C,. These 
results, however, may have been com- 
plicated by the instruction, “Don’t be 
blind.” 

2. The Effect of Problem Nine® may 
be seen in: 

a) How E-solutions decreased and D- 
solutions increased in C,C,, as compared 
with C,C, in the Plain group. 

b) How E-solutions decreased and D- 
solutions increased in C,C,, against C,C, 
in the DBB group. The “Don’t be blind” 
instruction, however, may have influ- 
enced the results. 

3. The “Instruction Effect’ may be 
seen in: 

a) How much less E- and how much 
more D-solutions in C,C, the DBB group 
had, as against the Plain group’s solu- 
tions of these problems. 

b) How much less E- and how much 
more D-solutions in C,C, the DBB group 
had, as compared with C,C, in the Plain 
group. Here the results may have been 
complicated by the preceding Problem 
Nine. 

4. The extremes in E-Effect are, on 
the one hand, in C,C, in the Plain group, 
and, on the other hand, in C,C, in the 
DBB group, where the DBB instruction 
and the after-effect of Problem Nine may 
have worked against “pure” E-Effect. 


*> Problem Nine, the reader will recall, could 
not be solved by the B — A — 2C method, but 
could be solved by the more direct (4 — C) meth- 
od. Would it disrupt the Einstellung and cause 
more D solutions of C,C, than there had been in 
C,C,? ; 
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To facilitate the comparison of results, 
we employ a percentage basis in describ- 
ing them. 

In the above-described preliminary ex- 
periment, for example: 

1a)° The pure E-Effect was 100 per 
cent E- and o per cent D-solutions. That 
is, every one of the 11 subjects of the 
Plain group solved C,C, in the E-manner 
(B — A — 2C); none of these C,C, prob- 
lems were solved by the more direct 
method. 

ib) The E-Effect in the DBB group 
was 37 per cent E- and 63 per cent D- 
solutions. 

2a) The Effect of Problem Nine on 
the following C,C, was 15 per cent in the 
Plain group. In other words, the Plain 
group had 15 per cent less E— and 15 per 
cent more D-solutions in C,C, than in 
C,C,. 

2b) In the DBB group the Effect of 
Problem Nine on the following C,C, was 
12 per cent. 

ga) Instruction Effect in C,C, was 63 
per cent. That is, the DBB group had 63 
per cent less E~ (more D-solutions), in 
C,C, than the Plain group. 

3b) In C,C, the Instruction Effect was 
60 per cent. 

4) The pure E-Effect (C,C, of Plain 
group) was 100 per cent E- and 0 per cent 
D-solutions, whereas when both the 
“Don’t be blind” warning and Problem 
Nine had been introduced (C,C, of DBB 
group), there were only 25 per cent E- 
solutions and 75 per cent D-solutions. 

In short, in this little experiment the 
E-Effect was very large. The increasé in 
D-solutions after Problem Nine was pre- 
sented was 15 per cent for the Plain 
group and 12 per cent for the DBB 

| 


*1a, 1b, 2a, etc. correspond to the numbeys 
of the preceding paragraphs. 


group. The Instruction Effect was 63 per 
cent in C,C,, 60 per cent in C,C,. Thus, 
the preliminary experiment showed a 
large E-Effect and considerable decreases 
of E-solutions and increases in D-solu- 
tions, after both the “Don’t be blind” in- 
structions and Problem Nine were pre- 
sented. 


SECTION 2 


The procedure employed in the pre- 
liminary experiment was tried out in a 
number of other groups in order to have 
a larger number of subjects tested and to 
make it possible to study the responses of 
various groups: college classes, classes of 
Adult Education students, high-school 
classes, elementary-school classes, etc. 

We added, in these subsequently de- 
scribed experiments, first only for some 
classes, and later for all, a Control group 
to which the E-problems, 2-5, were not 


‘given but in which Problem One was 


immediately followed by C,, C,, Problem 
Nine, C,, C,. This was done in order to 
ascertain how these problems would be 
solved, in these groups, when not pre- 
ceded by the E—problems. 


A. Experiments with College Groups 


We had the opportunity to experiment 
with 222 students of Brooklyn College: 
four classes of seniors (aged 20 to 21), 
one of which served as a Control group; 
two classes of juniors (aged 18 to 20); and 
two classes of Freshmen (aged 17 to 18), 
one of which served as a Control group, 
all of them constituted a select group 
with respect to scholastic ability, since 
the college has high admittance require- 
ments. With the exception of three minor 
changes, the method of conducting the 
experiment was similar to that used in 
the exploratory experiment. 

1) Before the experiment began, the 
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members of the class were told that it 
would be necessary to send some of them 
into the hallway where they were to wait 
quietly till recalled. Then every other 
subject alternately was sent out into the 
hallway. In this way, half the class was 
left in the room, the other half kept out- 
side. The subjects remaining in the class- 
room constituted the DBB group, those 
outside the Plain group.’ While the Plain 


group was in the hallway, the DBB group 
was told: 


When the others come back into the room, 
both you and they will be given the same in- 
structions and information about the experiment. 
However, I want to give you a hint which will 
help you in the experiment. Remember, don’t tell 
the others what I am going to tell you. 

In this experiment you are going to solve 
some problems. When you finish the sixth prob- 
lem write the words, “Don’t be blind,” on your 
papers. This is to make you aware of the fact 
that you must be cautious; you must watch out 
and see that vou do not act foolishly while solving 
the subsequent -problems. Remember, it is to 
remind you to be awake, to look so that you will 
not act like a blind person who can’t see what 


he is doing. 

The group was asked, “What do you 
write; when do you write it?” The DBB 
group was then assembled in one half of 
the room and again cautioned against 
telling the others. The Plain group was 
recalled and seated in the empty half of 
the room. 


2) In presenting the illustrative prob- 
lem and E,, we told the subjects ex- 
plicitly that they must not guess nor 
approximate, that no other jars might be 
used for measures, that they might use 
any of the given jars to obtain the water. 


* Because of the procedure used in obtaining 
the DBB and Plain groups, the two were about 
equal with respect to average age and educa- 
tional level in the college classes, and.in all 
subsequently described classes. Since 1.Q.’s were 
not available for most of these college classes, 
we do not know how the two halves compare in 
this respect. See p. 95, however, for a description 


of the I.Q.’s of the elementary school Plain and 
DBB groups. 


PROBLEM SOLVING 5 

3) After showing them the E method 
of solving E,, 127 — 21 — 3 — 3 = 100, 
we showed another method, which en- 
tailed the use of only two jars, 127 — 
(9 X 3) = 100, 

The results of the college groups are 
shown in Table I. 

1a) Pure E-Effect (% Eand D in C,C, 
of Plain group as compared with Control 
group*). Every Control group subject 
employed the D- and not the E-method 
in C,C,, whereas in each Plain group 
about 34 or more of the subjects repeated 
the E method in solving these two prob- 
lems. 

ib) E-Effect in DBB group (% E and 
D in C,C, of DBB group). The E-Effects 
were smaller, but in spite of the warning, 
“Don’t be blind,” a considerable number 
of these subjects (14 to 24 of each group) 
were blind to the D method. 

Just as in the New School group, there 
were in the DBB and Plain groups, after 
the completion of the experiment, a 
number of spontaneous outbursts. ‘That 
some of the subjects suddenly realized, 
during the experiment, that there was a 
simpler method of solution was seen in 
the statements they wrote on their papers 
and in their facial expressions or gestures 
while solving Problem Nine, C,, or C,. 

2a) Effect of Problem Nine in Plain 
group on C,C, (% D® C,C, of Plain 
group—% D C,C, of Plain group). Every 
college Plain group had more D solu- 


*As a result of selection, the groups which 
served as “controls” were similar, in age and 
educational level, to the Freshman and Senior 
experimental groups; but with regard to their 
1.Q.’s, we have no data. See page 95, however, 
for the I.Q.’s of the elementary school Control 
Groups. 

® Henceforth we shall describe the Effect of 
Problem Nine and the Instruction Effect in terms 
of the increase in D solutions only, rather than 
in terms of both the increase in D and the de- 
crease of E solutions. 
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TABLE 1 
Grou Number of % E Solutionst | % D Solutionst 
P | Subjects* . | ° 
Controlt | Plain | DBB | Plan | DBB- | Plain | DBB 
| | | CiCe | CxCa | GCs | CaCe | Cie | CCe | CaCs | Cre 

(Sen.) | (exe " I | (oe) | (0) | | | (100) | (100) 
(Fr.) | (30) | | (o) | (o) | | | (100) | (100) 
Sen. 1 eg ee ee eee ee ee ee 
Sen. 2 a oe er ee es ae eg 1 8a 6.5 mics 
Sen. 3 ee ee ae ee 73 | 63 | 87 
Jr. 1 gee) ae eee ied eee ng ° 1 | so | 8& 
Jr. 2 ee eee ee ee ee eee) ee ae 
Fr. 1 [A Rt a eo a ee ge tay 37 | gO 1 +83 


t 








* The DBB and Plain groups do not in every case have an equal number of subjects. This was 
brought about in some classes by the exclusion of late-comers who arrived while the DBB instructions 
were being given, and who were added to the Plain group, thus increasing the number in this “half.”’ 
At other times, some subjects in the hallway wandered off and did not enter with the main body of the 
Plain group, thus decreasing the number in this “half.” 

t Some (relatively few) answers to a test problem clearly showed that the subject had employed 
the E or D method but, because of a mistake in calculation, had not arrived at the correct answer. 
We decided to include such responses in the tabulation of the results; as an E-solution, if the work 
clearly showed that the E-method was used, as a D-solution, if the work clearly showed the D-method 
was used. Since the E and D categories, so defined, include almost all answers, their sum is usually 
100 per cent. Where they do not total roo per cent, the difference between their sum and 100 per cent 
should be considered as composed of responses which indicated clearly that a method other than E or 
D was employed, or which showed complete failure to solve the problem. 

t To facilitate comparison, we placed the results of the Control groups in the Plain groupcolumn, 
with parentheses around their results to set them off from the others. 


tions of C,C, than they had in C,C,. The 
per cent increases for the groups, ar- 
ranged in the order of Table 1, were 
Sen.1 Sen.2 Sen.3 Jr.a Jr.2 Fr. 
4 22 43 16 10 14. 
2b) Effect of Problem Nine on C,C, 
in DBB groups (% D C,C, of DBB group 
—% D C,C, of DBB group)..The DBB 
groups, too, showed increases of D solu- 
tions in C,C, as compared with C,C,,. 


Sen.z Sen.2 Sen.3 Jr.t Jr.2 Fr. 


22 25, 24 31 21 33. 


ga) Instruction Effect on C,C, (How 
much more D the DBB groups had in 
C,C, as against the Plain groups’ solu- 
tions of C,C,). Each DBB group had 
more D solutions of C,C, than its corre- 
sponding Plain group. The per cent in- 
creases in D solutions for the various 
college groups were. 


16 36 33 50 18 7, 


3b) Instruction Effect on C,C, (How 
much more D in C,C, of DBB group 
than in C,C, of Plain group). In C,C,, 
every DBB group had more D solutions 
than the Plain groups; the difference in 
per cent of D solutions were 

34 39 14 65 29 26. 

4) The pure E-Effects (C,C, of Plain 
group), were 

EB: 17 82 70 100 85 77 

= 2 23 14 30 Oo 15 

When both the “Don’t be blind” in- 
struction and Problem Nine had been 
introduced (C,C, of DBB group), the 
responses were 


13 19 46 40 


— &: 39 25 
5s & 8 54 ~—Ss«Gg. 


% D: 61 
5) Summary. Every one of the six col- 
lege groups had a large E-Effect: from 
70 to 100 per cent E of C,C, in Plain 
group; whereas the senior and freshman 


MECHANIZATION I! 


classes that served as Control groups had 
o per cent E and 100 per cent D solutions 
of these problems. The changes in D 
solutions, after Problem Nine was pre- 
sented, ranged from 4 to 43 per cent for 
the Plain group and from 21 to 33 per 
cent for the DBB group. Instruction 
Effects showed that the various DBB 
groups had from 7 to 50 per cent more 
D solutions of C,C, and from 14 to 65 
per cent more D solutions of C,C, than 
their corresponding Plain groups. Thus 
we may conclude that the six college 
classes to which this experiment was ad- 
ministered had a large E-Effect and 
showed, on the whole, considerably more 
D solutions after Problem ‘Nine and the 


N PROBLEM SOLVING 7 
not attended college but who were com- 
mercial high-school graduates. Their 
ages ranged from 19 to 30, and they were 
employed as clerks, typists, and sales- 
people. Two of these classes (151 stu- 
dents) served as Control groups. 

3. Four adult groups whose 166 mem- 
bers were mainly housewives who had 
not gone beyond elementary school. 
Their ages ranged from 38 to 40. Two of 


the classes, composed of 75, subjects, func- 
tioned as Control groups. 


1. High-School Seniors 


First let us examine the results ob- 


tained in classes composed of academic 
high-school seniors shown in Table 2. 



































TABLE 2 
Group Number of O’s % E Solutions % D Solutions 
yon § Plain | DBB | Control} Plain DBB Control | Plain DBB 
| QIGIaG|Galalajalalalalalc 
C, | Cs Cet Gee Cy, | C, | GC, C,) Ca} C2 | G 
H.S. Sen. 1 15 288 | 37 o | o | 89 | 82| 89 | 78 | o7*| o7*| x1 | 18] 11 | 22 
H.S. Sen. 2 30 10O | 105 °o | © | 73 | 63 | 60 | 43 | 92% g2*| 27 | 37. | 40 | 57 



































* That these are not 100 per cent D is due to some failure to solve the problems. 


“Don’t be blind” warning were pre- 
sented. 


B. Experiments with Adult Groups 


Another group of subjects to which 
the experiment was administered was 
composed of 913 adults who were attend- 
ing classes conducted by the Adult Edu- 
cation Project of the city of New York. 
Roughly speaking, there were three kinds 
of groups: : 

1. Four groups of 305 regular aca- 
demic high school students whose ages 
ranged from 16 to 17, who were attend- 
ing W.P.A. summer commercial classes. 
Two groups (45 subjects) served as Con- 
trol groups. 

2. Seven groups of 442 adults who had 


1a) Pure E-Effect (% E and D in C,C, 
of Plain groups as against C,C, of Con- 
trol groups). Whereas not one Control- 
group subject employed the E-method, 
about 34 and %, of the Plain—group sub- 
jects solved C,C, by the E-method. Only 
about 49 and %, of their answers were 
in the D-manner. 

ib) E-Effect in DBB groups (% E and 
D in C,C, DBB). A considerable number 
of DBB subjects used the E-method: 
about %» and %& of the subjects used the 
E-, about 49 and % of the subjects used 
the D-method in C,C,. 

2a) Effect of Problem Nine in Plain 
groups (% D C;,C,—% D C,C,). There 
were 7 and 10 per cent more D-solutions 
of C,C, than of C,C,. 
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2b) Effect of Problem Nine in DBB 
groups (% D C,C,—% D C,C,). D solu- 
tions in C,C, were 11 and 17 per cent 
larger than D-solutions in C,C,. 

3a) Instruction Effect on C,C, (% D 
DBB group—% D Plain group). For H.S. 
Sen. 1, the Instruction Effect was o per 
cent; that is, the DBB group had the 
same per cent of D-solutions (11 per 
cent) as the Plain group. But the HLS. 
Sen. 2 DBB group had 13 per cent more 
D of C,C, than its Plain group. 

3b) Instruction Effect on C,C, (% D 
DBB group—% D Plain group). The 
H.S. Sen. 1 DBB group had 4 per cent 


were 11 and 17 per cent. The Instruction 
Effects were o and 13 per cent on C,C, 
and 4 and 20 per cent on C,C,. Thus 
these groups, too, showed large E-Effects 
and considerably more D-solutions after 
Problem Nine was presented. But for the 
first time we find o per cent Instruction 
Effect in a group. 


2. Adult Commercial High-School 
Graduates 


Let us now examine the manner in 
which the commercial high-school grad- 
uates solved the critical test problems as 
shown in Table 3. 





























TABLE 3 
Mudie % E Solutions % D Solutions 
Group of o's Plain DBB Plain DBB 

Pl. | DBB | CiCz | CaCa | CiCe | CaCa | CiCe | CaCa | GCs | CCa 
Control | (86) (0) | (0) (99) | (100) 
Control (65) (o) (o) (100) | (100) 
H.S. Ad. 1 40 }+ 30 76 68 57 33 24 32 43 67 
H.S. Ad. 2 20 30 72 70 48 38 26 30 52 62 
H.S. Ad. 3 22 23 69 59 65 41 | 30 41 35 59 
H.S. Ad. 4 30 25 77 63 56 36 | 23 37 44 64 
H.S. Ad. 5 30 32 98 82 83 41 2 18 17 59 


























more and the H.S. Sen. 2 DBB group had 
20 per cent more D-solutions of C,C, 
than their respective Plain groups. 

4) Whereas the pure E-Effects (C,C, of 
Plain group) were 89 and 73 per cent E- 
solutions, 11 and 27 per cent D-solutions, 
the responses made when both the 
“Don’t be blind” instruction and Prob- 
lem Nine had been introduced (C,C, of 
DBB group) were 78 and 43 per cent E- 
solutions, 22 and 57 per cent D-solutions. 

5) Summary. The two groups com- 
posed of high-school: seniors showed a 
large E-Effect (89 and 73 per cent E in 
C,C, Plain) in contrast to the two Con- 
trol groups which had o per cent E, In 
the Plain groups there were 7 and 10 
per cent more D-solutions after Problem 
Nine; in the DBB groups, the increases 





1a) Pure E-Effect (% E and D solu- 
tions in C,C, of Plain groups as against 
C,C, of Control groups). Again the Con- 
trol groups’ solutions showed the D- and 
not the E method in contrast to the Plain 
groups’: more than 3% of the subjects in 
each Plain group used the E method, less 
than 14 used the D method. 

ib) E-Effect in the DBB groups (% E 
and D in C,C, of the DBB groups). In 
the DBB groups we find fewer E- and 
more D solutions, but still about 14 or 
more E solutions of C,C,,. 

ga) Effect of Problem Nine in Plain 
groups (% D C,C,—% D C,C,). Every 
high-school adult Plain group had more 
D solutions of C,C, than of C,C,. The 
groups had the following increases in D: 

8 4 il 14 16. 





MECHANIZATION 


2b) Effect of Problem Nine in DBB 
groups (% D C,C,—-% D C,C,). In the 
DBB group the increases were: 


24 10 24 20 42 


-”* 


3a) Instruction Effect on C,C, (% D 
C,C, DBB group—% D C,C, Plain 
group): 


19 26 5 21 15 


3b) Instruction Effect on C,C, (% D 
C,C, DBB group—% D C,C, Plain 





IN PROBLEM SOLVING 


in C,C,. 


On the whole, as in most of the pre- 


vious groups, there were large E-Effects 
and some increase in D-solutions after 
Problem Nine, and in the DBB groups. 


3. Adult Public School Graduates 


Table 4 shows the results of the adult 
groups whose members had been gradu- 
ated from public elementary. school but 


had not continued their formal educa- 
tion. 

































































TABLE 4 
Number of O's % E Solutions % D Solutions 
Gop Control| Plain | DBB | Control| Plain | DBB 
Con- | piain | DBB 
trol ain C,| Cs | Ci | Cz | Cy | Cy} Cr | Co | Cy | Cy | CG | C; 
C2 | Cy | Ce | Ca | Co | Ca | Co | Ca | Co | Ca | Ce | Ca 
P.S. Ad. 1 30 15 16 o | o | 93 | 51 | 28 | 16 | 100} roo} 7 | 49 | 72 | 84 
P.S. Ad. 2 45 30 30 ° © | 95 | 83.| 72 | 41 | 100} roo} 5§ | 17 | 28 | 59 
group): 1a) Pure E-Effect (% E- and D-solu- 
$5 ge 8 a 4 tions in C,C, of Plain groups as against 


4) The pure E-Effects in each group 
were: 


Se ewe ae COU 
% D: 24 26 30 23 ® 
When both Problem Nine and instruc- 


tion DBB were introduced, the responses 
were: 


ZE: 38 38 4: 36 = 4! 
% D: 67 ~~ 62 59 «= s«éG 4 59- 

5) Summary, The commercial high- 
school adult groups showed a consider- 
able E-Effect (69 to 98 per cent E-solu- 
tions in C,C, Plain), in contrast to the 
Control groups in which there were o 
per cent E-solutions. The increases of 
D-solutions, after Problem Nine, ranged 
from 1 to 16 per cent in the Plain groups 
and from 10 to 42 per cent in the DBB 
groups. The DBB groups~had from 5 to 
26 per cent more D-solutions in C,C, and 
from 18 to 41 per cent more D-solutions 


C,C, of Control groups). Whereas every 
Control-group subject employed the D-— 
method in C,C,, more than % 9 of the 
subjects in both Plain groups used the E— 
method and not the D-method. 

ib) E-Effect in the DBB groups (% E 
and D in C,C, of DBB groups). A little 
more than 4 of the subjects in one 
group and about 3% of the subjects in the 
other DBB group solved C,C, by the E- 
method. 

2a) Effect of Problem Nine in the 
Plain groups (% D C;C,—% D C,C,). In 
the Plain groups the increases of D-solu- 
tions were 42 and 12 per cent. 

2b) Effect of Problem Nine in the 
DBB groups (% D C;C,—% D C,C,). In 
the DBB groups the increases of D-solu- 
tions were 12 and 31 per cent. 

3a) Instruction Effect on C,C, (% D 
solutions C,C, DBB—% D solutions C,C, 
Plain). The two DBB groups had 65 and 


S 


UNIVERSITY OF MICHIGAN LIB 


—_— 











Pei bah bs ‘ r Dene . 

oe am F 2 , 
Sieh bate. eh SRR AG Fon, PEMA ee eee Soap Whe a case is yee 
Aa nated RE Se NS Lyte MaRS Te? ee . ROSS SOOO ae 
+ DSA BOOM 4 ‘ ; “ Te . » 


a Wo 2 arp A 


brane 





ep htntag 
oad 


RE seo 


SUN 


ree 


ees 








10 ABRAHAM 5S. LUCHINS 


23 per cent more D-solutions of C,C, 
than their Plain groups. 

3b) Instruction Effect on C,C, (% D 
C,C, DBB—Y% D C,C, Plain). The DBB 
groups gave 35-and 42 per cent more D- 
solutions of C,C, than the Plain groups. 

4) The pure E-Effects (C,C, Plain) 
were 


% FE: 93 95 


When instruction DBB and Problem 
Nine had been introduced (C,C, DBB) 
the responses were 


% D: 7 5. 


% E: 16 41 %, BD: 84 59. 


5) Summary. Whereas the two Control 
groups had o per cent E-solution, the 
E-Effect was large in the Plain groups of 
the adults who were public-school grad- 
uates (g3-and 95 per cent E-solutions in 
C,C, in the Plain groups). The increases 
in D-solutions after Problem Nine were 
42 and 12 per cent in the Plain groups 
and 12 and g1 per cent for the DBB 
groups. The DBB groups had 65 and 23 
per cent more D-solutions of C,C, and 
35 and 42 per cent more D-solutions of 
C,C, than the Plain groups. 

The E-Effects were high and, as in 
many of the previous groups, there was 
an increase of D-solutions after Problem 
Nine, and in the DBB groups. 


C. Experiments with Public School’ 


Groups 


Adults have thus far been the only 
subjects whose responses have been de- 
scribed. We administered the experiment 
to 1,259'° pupils of three Brooklyn pub- 
lic schools. The ages of the subjects 


* Actually there were 1,552 subjects, but we 
used in this section only those (1,259) subjects 
who solved at least E,E,. See pp. 15 ff for others. 
For the previously-discussed groups, the results 
of all the participating subjects were presented 
because the five E problems were solved by 
almost every subject. 


| 
| 


ranged from g to 14 years. (See p. 95 
for I.Q.’s.) In every school one or two 
classes were used in each of the fourth, 
fifth- and sixth-grade levels to serve as 
Control groups;'! the remaining classes 
of these grade levels were used as experi- 
mental groups. 

Certain variations were made in the 
procedure. We assured the children that 
this was an experiment, not a school test, 
that their teachers and principal would 
not see the papers, and that it would in 
no way affect their scholastic standing.’ 
Before the presentation of the problems, 
the children were told of how the old- 
fashioned grocer measured out milk into 
one’s milk pail by employing dippers. 
“If he had a 1 quart and a % quart dip- 
per, how would he get 1 quart of milk, 2 
quarts, 114 quarts, etc.?”” They were told, 
“Imagine you are selling milk, you have 
as measures, a 5, 2, 1, and a 7 quart dip- 
per, how would you get g quarts of milk, 
3 quarts, 10 quarts, etc.?”” Emphasis was 
laid on the fact that neither guess-work 
nor approximation entered into the gro- 
cer’s measurements, or should it enter in- 
to theirs. While they were solving these 
problems, it was pointed out that they 
might not approximate, that they might 
not use jars other than those given. 


"The method of selection was such that the 
Control groups were equivalent to the experi- 
mental groups in age and educational level. 
With regard to intelligence, it was found that 
the average I1.Q. scores (based on the National 
Intelligence Tests) of the Control groups were 
somewhat lower than those of the Plain groups. 
A comparison of the Plain with the DBB groups 
showed that the Plain group had a smaller av- 
erage 1.Q. than the DBB group. (See page 95) 
These slight disparities of the average I.Q.’s, far 
from constituting an uncontrolled variable in 
the experiment contribute, as will be seen, to 
the clearness of the results. 

* This was done because the results of some 
preliminary experiments seemed to show that 
nervousness, tenseness, and “test attitudes” in 
the children might work strongly for mechanized 
responses in the test problems of the experiment 
(cf. pp. 49 ff). 





MECHANIZATION IN PROBLEM SOLVING 


As in the previously-described experi- 
ments, the class was then divided into 
two halves, and one-half of the pupils 
functioned as a “Don’t be blind” group. 
In all subsequent respects, the elemen- 
tary school children received the same 
instructions as the adult and college 


groups. 


The children’s solutions of the test 


problems are shown in Table 5. 


11 


to the Plain groups’ range: from 50 to go 
per cent E-solutions; from 5 to 42 per 
cent D-solutions. Similarly, as in the pre- 
vious experiments with the adults, the 
pupils in these classes when shown the D- 
solution to some critical, after the ex- 
periment, exclaimed, “I was stupid,” “I 
did not see it,” etc. Unlike what had oc- 
curred in the groups previously discussed, 
it was but rarely that we observed in the 


















































TABLE 5 
Number of : : 
Subjects* % E Solutionst % D Solutionst 
Group Control | Plain | DBB | Control! Plain | DBB 
Con- | Plain | DBB "| ge 
trol ain Ci C; C, | C; \ C, 3 C; C; C; C; C, C; 
C; | Cy | C, Cy | C,| Cy | Co} Co | Ce | Ca | Ce | GC 
P.S. Ag 29 31 27 o | o | 84! 81 | 70! 75 | 83 | 83 | 13 | 10 | 22 | 22 
P.S. As 26 45 38 2 | o | 85 | 86 | 88 | 92 | 81 | 88 | 10] 12|} g| 8 
P.S.A6 | 36 45 41 I © | 72 | 72 | 90 | 89 | 82 j100 | 23 | 22} § | 9 
P.S.B4 + 34 at_ | 37. | 0 | o | 62! 62] 73 | 77 | 88] or | 24 | 28 | 23 | 23 
P.S. Bs 28 42 32 © | © | 68 | 56 | 61 | 55 |100 j100 | 31 | 44 | 38 | 45 
P.S. B6 31 67 41 tr | o | 88 | 85 | 82 | 80 | go |100 | 11 | 9g | 18 | 20 
P.S. C4 36 38 29 o | o | 70] 71 | 78 | 74 | 79 | 89 | 20 | 20 | 21 | 26 
P.S. C5 | 119 53 64 | 1 © | 67 | 66 | 50 | 66 | 82} 86 | 30 | 34 | 37 | 34 
P.S.C6 | 110 67 | 66 | 3 | © | 52/55 | 56} 59 | 88 | 93 , 44 | 45 | 42! 41 























* Since we excluded from the results those subjects who had not solved E,E;, the subjects remaining 
in the DBB and Plain groups were not always equal in number. 

+ Because of the failure of a subject to solve a critical (his work did not indicate that an E or D 
method had been employed; see Table 1) the E and Dsolutions do not, in all cases, total 100 per cent. 


1a) Pure E-Effect (% E and D in C,C, 
Plain as against C,C, of the Control 
groups). A large number of D-solutions 
was given by the Control groups: from 
79 to 100 per cent D-solutions of C,C,."* 
In the Plain groups, a considerable E- 
Effect was shown: from 52 to 88 per cent 
E-solutions, and only from 10 to 44 per 
cent D-solutions. 

ib) E-Effect in the DBB groups (% E 
and D C,C, DBB). The E-Effects in the 
DBB groups were, on the whole, similar 


* Where the D solutions did not equal 100 
per cent, it was due to a few subjects’ attempts 
to solve a critical by a method other than E or 
D or to some E solutions of a critical. 


P.S. groups spontaneous outbursts, after 
the experiment, of “Oh! How blind I 
was,” “How dumb I was,” or the ges- 
tures, facial expressions, and comments 
written on the test papers to indicate 
that the subject had discovered for him- 
self the D-method. 

2a) Effect of Problem Nine in_ the 
Plain groups (% D C,C,—% D C,C,). 
We found very little change in C,C, as 
compared to C,C,. The small changes we 
did find were statistically unreliable. The 
differences were: 


6 2 —!1 4 %-—2 -0O 4 1. 
2b) Effect of Problem Nine im the 
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DBB groups (% D C;C,—% D C,C,). We 
found essentially the same results in the 
DBB groups: 


o —1 4 Oo ” 2 5 —§ —1. 

These results are indeed startling when 
we recall that until we considered the 
public school groups’ results, we had 
found considerable positive changes. 

ga) Instruction Effects (% D C,C, 
DBB—% D C,C, Plain). In some groups 
there was little positive Instruction Ef- 
fect, in others none, and in one group 
even a strong negative effect; viz: 


g9 —1 —18 —1 7 7 1 7 —2. 


3b) Instruction Effects (% D C,C, 
DBB—Y, D C,C, Plain). Again, in some 
groups there was little increase, in an- 
other no effect, and in still another a 
clear negative effect; viz: 


3 —4 —13 —5 1 11 6 Oo —4. 


4) The first line in Table 5a contains 
the pure E-Effect (C,C, Plain), the sec- 
ond line shows the responses made when 
both the instruction factor and Problem 
Nine had already been introduced (C,C, 
DBB). 


and 41; all are below 50 per cent; a 
number of them are very small, some 
even smaller than the values made by the 
corresponding Plain groups. 

5) Summary. In the _ public-school 
classes there were considerable E-Effects 
(from 52 to 88 per cent E-solutions of 
C,C, in the Plain group). In the Control 
groups, the E-solutions ranged from o to 
3 per cent; in absolute numbers, only 8 
of the 898 responses to C, and C, were in 
the E-manner. We_found little recovery 
effect—no consistent reliable increases in 
D-solutions were brought about by Prob- 
lem Nine or by the DBB instruction. 
There were even a few cases of consider- 
able negative operation of DBB. What 
are the reasons for this result? We shall 
return to this question on page 18. 


D. Experiments with a Private 
Elementary School Group 


We also administered the experiment 
to 40'* children whose ages ranged from 
8 to 12 and who constituted the pupil 
body of the 4th, 5th, and 6th grades 
of a progressive private elementary 
school in Brooklyn. They were superior 


TABLE 5a 





% E Solutions 





| % D Solutions 





CC, Pl. 


84 85 72 62 
C;C, DBB 


75 92 


68 88 70 67 52 
89 77 55 80 74 66 59 


20 30 44 


| $35.20 922 Re 
26 34 41 


oe Gee ae eS 





The numerical values of D-solutions 
reached when both Problem Nine and 
DBB had been introduced, were not con- 
sistently higher than the values reached 
without them in the Plain group. 

When both Problem Nine and DBB 
were presented, 50 per cent or more D- 
solutions was made by every one of the 
previous groups, with the exception of 
H.S. Sen. 1 which had 22 per cent D-solu- 
tions. In the public school classes, the 
per cent D-solutions in C,C, of the DBB 
groups were 22, 8, 9, 23, 45, 20, 26, 34 


| 


in I.Q. to the public school subjects (see 
page 95). The experimental procedure 
was similar to that used in the public 
schools, but we had no control group. 


% Only 29 subjects’ responses are here con- 
sidered because the others did not do E, and E;. 
In the fourth year less than half of the class were 
able to solve any of the problems. The teacher 
told us that the group had not yet had much 
formal arithmetic instruction and that they were, 
therefore, below par when considered in light 
of the achievement of public school children. 
Also; in the fourth and fifth years a number of 
subjects solved E, in this manner, 9 + 6 + 6 
= 21. Since it was not the E method, they were 
excluded from the results. 


MECHANIZATION 





IN 


The solutions to the critical test prob- 


lems are shown in Table 6. 
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not very high, but positive. In the DBB 
group there was quite a high level of D 























TABLE 6 
Number % E Solutions % D Solutions 3 
of O's Plain DBB Plain DBB 
PL | DBB | GG | GG | GG | GG | GG | GG | ac. | Gc, 
si 13 | 16 69 | 62 | 56 | 50 | 31 | 38 | 44 | 50 





1a) Pure E-Effect was 69 per cent E 


and 31 per cent D solutions. 


ib) E-Effect in the DBB group was 56 


per cent E and 44 per cent D solutions. 


2a) Effect of Problem Nine in Plain 
group (% D C,C,—-% D C,C,) was 7 


per cent. 


2b) Effect of Problem Nine in DBB 


group (% D C,C,— 
per cent. 


% D C,C,) was 6 


3a) Instruction Effect (% DC,C, DBB 


—% D C,C, Plain) was 13 per cent. 


gb) Lnacroctios Effect (% D C,C, DBB 


—% D C,C, Plain) was 12 per cent. 
4) The pure E-Effect was 69 per cent 


solutions as against the results in the 
public schools. 


E. Experiments in New York 
University 


All the above described experiments 
were performed in the year 1936-1937. In 
1938, Professor E. R. Wood proposed ap- 
plication of the experiment in several 
New York University classes which con- 
sisted mainly of teachers and administra- 
tors of the elementary and secondary 
schools of New York City. There were 
275 subjects, whose ages ranged from 19 
to 52. The results are shown in Table 7 




















TABLE 7 
Number of % E Solutions % D Solutions 
seucared Control| Plain | DBB | Control] Plain | DBB 
Con- Pi. DBB Ci C; Cy C; C, C; C; C; Ci C; Cc; C; 
trol CciGaiGaGiGQaiGci iG! i GiGaiGiGQaiai CG 
NYU1r 98 17 18 o | o | 82 75 | 64 | 50 | 93 | 100} 18 | 35 | 36 | 50 
NYU2 95 16 20 © | © |100 | 78 | 63 | 52 | 95 | 100] ©o | 22 | 30 | 48 
NYU3 43 29 79 | 60 | 50 | 41 19 | 40 | 48 | 59 












































E solutions, 31 per cent D solutions. 
After both recovery factors had been in- 
troduced there resulted 50 per cent E and 
50 per cent D solutions. 

5) Summary. Again we found large E- 
Effects (69 per cent E solutions Plain 
C,C,), but on the whole, somewhat less 
than in the public schools. Effects of 
Problem Nine and DBB instruction were 


1a) Pure E-Effect. The two Control 


groups showed o per cent E solutions; 
the pure E-Effect was in all groups con- 
siderably high: from 7g to 100 per cent 
E solutions in C,C, of the Plain groups. 


ib) E-Effect in DBB groups. In the 


DBB groups, under the working of in- 
struction, there was still between 50 and 
64 per cent E solutions. 
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2) Effect of Problem Nine (% D C,C, 
—% DC,C,). In both the Plain and DBB 
groups there were more D solutions in 
C,C, than in C,C,,. 


a) Plain: 17 22 21 
b) DBB: 14 18 1 


3) Instruction Effect. The DBB group 
had more D solutions than the Plain 
group. 

a) % D C,C, DBB—% D C,C, 


Plain: 18 30 29 
b) % D C,C, DBB—-% D Ci, 
Plain: 15 26 19 


4) The Pure Einstellung Effect (C,C, 
Plain) was 
ye * 82 100 79 
1% Dp 18 o 19. 
The level reached by the working of 


both DBB and Problem Nine (C,C, 
DBB) was 


% E: 50 52 41 

% D: 50 48 59- 
5) Summary. The results were, on the 
whole, similar to the results of the adult 


and college groups of the previous ex- 
periments. 


SECTION 3 


A Crucial Decision 


We saw that most subjects, under the 
influence of the Einstellung, used the 
complicated E method in C,C, and not 
the more direct (D) method, One might 
argue, in line with some theoretical atti- 
tude, that there is nothing wrong in 
using the E method in the critical test 
problems since this method does result 
in the correct answer, and may be 
quicker under these circumstances. The 
tendency to repeat the E method, the 
argument might continue, rather than 
being a hindrance is an aid since it gives 
a ready, accurate, and speedy response. 
Thus Einstellung or habituation would 
be an effect of considerable strength, 


) 


which is in no way a bad thing. 

First of all, many subjects who em- 
ployed the E method in C,C, or C,C,, 
upon discovering the D method, or being 
shown it at the completion of the experi- 
ment, were excited about how foolish 
and blind they had been. | 

But besides this qualitative evidence, 
we have in our experimental set-up a 
possibility to test whether the habitua- 
ton to the E method is a real hindrance 
or_not. We have spoken so far of Prob- 
lem Nine only in terms of a task intro- 
duced for the sake of producing D solu- 
tions in the following critical problems, 
C,C,. Problem Nine was solvable by the 
direct method (A — C) but not by the E 
method (B — A — 2C). What about the 
result in Problem Nine itself? Would the 
solution of this simple problem be hin- 
dered by the existing habit? Would the 
results of the experimental groups (as 
against the Control groups) show that 
perhaps Problem Nine was not so easily 
solved? 

Before going on to the report of the 
results of Problem Nine, we must confess 
that the situation seemed to us to be very 
dramatic. If the results should show that 
subjects able to solve more difficult prob- 
lems (E,, E,, for example) were hindered 
in solving Problem Nine, it would indi- 
cate an undoubtedly bad effect of habit. 

We confess that we had some expecta- 
tion in this direction, but the quantita- 
tive results showed not merely some in- 
fluence of this kind on only a few sub- 
jects, but a very strong influence indeed. 

How many persons, in per cents, were 
not able to solve the comparatively sim- 
ple Problem Nine within the allotted 
time of 214 minutes, in contrast to the 
subjects’ solutions of Problem Nine in 
the Control groups? 

Every group’s result cited above points 
directly to the fact that the Einstellung, 
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the tendency to repeat the E method in 
subsequent problems, was clearly a hin- 


TABLE 8 
Per cents failure to solve Problem Nine 
































Name of Groups* | Control | Plain DBB 
New School | 82 25 
Coll. Sen. 1 ° 61 29 
Coll. Sen. 2 50 25 
Coll. Sen. 3 27 17 
Coll. Jr. 1 58 33 
Coll. Jr. 2 70 29 
Coll. Fr. 1 ° 67 47 
H.S. Sen. 1 ° 68 60 
H.S. Sen. 2 ° 80 76 
H.S. Ad. 1 ° 62 28 
H.S. Ad. 2 ° 59 43 
H.S. Ad. 3 64 43 
H.S. Ad. 4 73 40 
H.S. Ad. 5 70 47 
P.S. Ad. 1 ° 80 50 
P.S. Ad. 2 ° 83 57 
P.S. A 4 17 84 67 
P.S.A 5 12 87 87 
P.S. A 6 ° 60 78 
P.S. B 4 9 66 65 
P.S. B 5 ° 64 34 
P.S. B 6 ° 76 76 
P.S.C 4 II 68 69 
P.S.C 5 14 55 55 
P.S. C 6 7 39 39 
Pr.E}. | 57 37 
N.Y. U. 1 ° 65 56 
N.Y. U. 2 5 81 45 
N.Y. U. 3 53 38 











* For number of subjects in each group see 
the previous tables dealing with the solutions of 


CiC2, CC. 


drance, preventing a large number of 
subjects from solving a problem which 
Control group subjects solved. On the 
basis of these results, and in connection 
with the observations reported on page 
14, this formulation seems appropriate: 
Einstellung—habituation—creates a mech- 
anized state of mind, a blind attitude 
toward problems; one does not look at 
the problem on its own merits but is led 
by a mechanical application of a used 


1h 


method. Thus the habituation—Einstel- 
/ung—produced in Problem Nine a sur- 
prising failure to solve a simple problem, 
in the same way as it blinded subjects to 
direct solutions in the previously dis- 
cussed critical problems. 


SECTION 4 


The Variation of the E-Effect with the 
Number of E Tasks Solved 


The report of the results of the public 
school groups (pages 12 to 13) included 
only those subjects in each group who 
had solved at least E,E,, the last two E 
problems. The fact that in the public 
schools some subjects solved all the E 
problems, some solved a few, and some 
none, presented us with the possibility of 
determining whether the E-Effect varied 
accordingly. If it did, we should expect 
that the following would be true: 

1. The Control groups, since they were 
not given the E tasks before the criticals, 
should have the least E-Effect; i.e., the 
most D solutions of C,C,, the least fail- 
ures of Problem Nine. 

2. There were pupils in the experi- 
mental groups who, although they were 
given all the E problems, solved none of 
them. We might expect that these “Did 
No E” group subjects would not show E- 
Effects. However, the “Did No E” group 
represents a selection of subjects who 
were attempting to apply the E method 
on the basis of the demonstration at the 
beginning; in C,C, some may finally 
have succeeded in using it. Some of these 
subjects, manifesting already in the E 
tasks a general inability to solve the 
problems, may also have failed in the D 
problems. If the above were true, it 
would result in the “Did No E” group 
subjects having slightly larger E-Effect 
than the Control group subjects; i.e., less 
D solutions of C,C,, and more failures of 
Problem Nine. 
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3. The largest E-Effect should be man- 
ifested by those pupils who solved all 
five E problems, (“Did All E” group). 

4. Somewhere in between those who 
did none and those who did all of the 
E problems, fall the pupils who solved 
some but failed to solve others of the E 
problems. We presented, on pages 11 to 
14, the E-Effects of only those pupils 
who solved at least the last two E prob- 
lems, E,E,. This “Did E,E,” group in- 
cludes both those who solved all five E 
problems and those who failed to solve 
one or more of the first three E problems. 
We should expect the “Did E,E,” group 
to show somewhat smaller E-Effects than 
the “Did All” group, since the former 
contains subjects who did not solve some 
of the E tasks. 

5. The group of subjects that did not 
solve E,E, includes both those who did 
none of the E problems, and those who 
did one or more of the first three E prob- 


lems. ‘Thus, the E-Effect of the “Did Not 
Do E,E,” group should be somewhat 
larger than that of the “Did No E” 
group, since in the former are pupils 
who did solve some E tasks. 

In short, if the E-Effect varied with the 
number of E problems solved, we should 
find an increase in the E-Effect as we go 
from group to group when in each class 
the subjects are arranged in this order: 
Control group subjects, “Did No E” 
group, “Did Not Do E,E,” group, “Did 
E,E,” group, and “Did All E” group. 

Table 9 contains the E-Effects reached 
in each of the above-named categories. 
The E-Effect is given in terms of the per 
cent D solutions of C,C,, and the per 
cent failures of Problem Nine made by 
the Plain and Control groups.’* The 
number in italics indicates the number 
of subjects in the group. 

* We omit the results of the DBB subjects 


because of the complicating factor of the ad- 
ditional instruction. 













































































TABLE 9* 
School P.S.A. P.S.B. raat. | PR.El 
annie, qth | sth | 6th | gth | sth | 6th | gth | sth | oth | gth | sth | 6th 
: % WS BW WM MW WD WD MWD WD WM WD MWD % 
Solution |D FID FID FID FID FID FID FID FID FID FID FID F 
Problem (Ci #9Ci #oCr #oICi #olCi #folCi #olC. #FolC. #FolC: foCr #olCi #oiCGi #o 
0 te ee ee ee oe OO OG UR ee 
Control 29 26 36 34 28 31 36 119 110 | 
O's 83 17/81 12/82 0/88 g|1I00 O190 0/79 «11/82 14/88 7) 
“Did No | 
E” 24 8 18 6 ae 
O's 77 20,56 25) 85 28/83 0/77 36 
“Did No | 
E,E; 32 10 4 3 28 II 13 
O's 64 33,45 47 62 ol50 50 66 20:77 9177 38 
“Did | 
E,E;” 3I 45 45 41 42 45 38 53 67 | 6 5 
O’s 13 8410 8723 6024 6631° 6411 7620 6830 5544 39 42 67 30 40 
“Did All | hoo | | | 
| ad 13 37 | 44 18 21 oa: | 19 14 | 
O's 12 85 3 999 77,17 76 28 67,4 83 21 64 39 50, 














* We have omitted from the table all sroups composed of less than three subjects; there were two 


such cases in ‘Did No E” group,” four in t 


“Did No E,E;,” and one in “Did E,E;,”’ and ‘Did All 


E.” The results of these small groups were, ue the whole, in accordance with the others. 
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On the whole, with some few excep- 
tions—which are not reliable because of 
the range of deviations and the small 
number of subjects in these groups—our 
predictions held true. In general, the per 
cent of D solutions decreases (the E-Effect 
increases) as we go from a group in 
which fewer of the five E tasks were 
solved to a group in which more of the 
E .problems were solved. We have not 
here, however, an answer to the question 
of whether or not, and how, the amount 
of E-Effect varies with the number of E 
problems. An answer to such a question 
must be obtained by systematically em- 
ploying in different groups various num- 
bers of E problems.’® But our crude 
groupings do show that the dealing with 
the critical test problems in the E man- 
ner, and the failure to solve Problem 
Nine are related to the previous E solu- 
tions. The correctness of the predictions 
thus makes for the reliability of the 


* In some of our pe vegan! experiments (see 
pages 38-41) we did this and found the same 
tendency for a positive relationship between E- 
Effects and number of E problems solved. Pro- 
fessor S. E. Asch has since corroborated this 


result in experiments conducted with Brooklyn 
College students. 
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method employed in this experiment. 


SECTION 5 
Concerning the Qualitative Data 
Aside from the quantitative results re- 
ported on above, we obtained data which 
are qualitative in nature. The experi- 
menter jotted down notes on the sub- 
jects’ behavior during the experimental 
session and wrote them out in detail im- 
mediately after leaving the room. Sub- 
jects of their own accord sometimes 
wrote comments on their papers after a 
problem. In each class new papers were 
distributed after the experiment and the 
subjects asked to write what they thought 
was the purpose of the experiment and 
how they felt while participating in it. 
The DBB group subjects were asked to 
write what they thought was meant by 
the instruction, “Don’t be blind.’ Wher- 
ever time permitted the D method was 
then illustrated and subjects were re- 
quested to indicate why they had not 
used it. The data collected through these 
means constitute the qualitative results 
to which we shall occasionally refer in 


appropriate places in the subsequent sec- 
tions. 
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CHAPTER II 


DISCUSSION OF SOME QUESTIONS RAISED IN THE. MAIN EXPERIMENTS 


SECTION 1 


Why Did the Public School Children 
Show No Clear Positive Recovery 
Effects? 


E FOUND considerable positive re- 
Woovery effects in the adult and col- 
lege groups but not in the public-schools 
groups. There, recovery was zero or 
slightly above or slightly below zero; the 
results, in general, fluctuated around the 
zero point. The reasons for the apparent 
ineffectiveness of the recovery factors are 
not wholly clear. However, on the basis 
of our observations and impressions, we 
offer the following hypothesis: The chil- 
dren repeated the E method in all the 
problems because they thought that the 
experiment was a test, or that it was a 
lesson in arithmetic, and carried over to 
it attitudes developed by the methods of 
teaching employed in the schools."* 

The above hypothesis does not account 
for the cases of considerable negative 
DBB instruction effect. A possible ex- 
planation suggests itself in the answers of 
some of the children to the question, 
“What does DBB mean?” These children 
said, “‘‘Don’t be blind’ means don’t 
bother trying to find a method in each 
problem, just do what you did before.”; 
“Don’t be blind to the rule which solves 
all the problems.”; etc. They did not take 


* Some evidence for the hypothesis is seen in 
the speed-test experiments, ‘pages 53-57. Also 
refer to the description of school activities on 
ages go ff. In connection with the apparent 
ineffectiveness of Problem Nine to produce |more 
D solutions in C,C,, we wish to point out that 
26 per cent of the elementary school subjects 
whose results were reported used the E method 
even in Problem Nine, writing as an apswer, 
6—8—3-3=- 2 R- B~—s-— s'= B- 


| 


DBB as a challenge to do some thinking 
of their own, to drop the habituated 
method in favor of a better one, or to see 
the possibility of solving the problems 
by the D method; their interpretation 
was contrary indeed. 

The foregoing are only preliminary re- 
marks. More research will have to be 
performed before we shall be in a posi- 
tion to know what was responsible for 
the lack of recovery in the _ public 
schools. 


SECTION 2 


Relation of Age, Educational Level, 
and I.Q. to the Results 


We shall omit the explicit statistics on 
the relation of age, educational level 
(amount of formal education), and I.Q. 
to the results of the present experiments; 
instead, we shall confine ourselves in this 
report to the following statements. 

1. All the reported groups, whether 
young or old, whether with little educa- 
tion or much, showed large E-Effects. 
Neither were the E-Effects great only in 
the groups of old subjects and small in 
the groups of young subjects, nor the 
opposite. Neither were they great in 
groups of subjects who had little educa- 
tion and small.in groups of highly edu- 
cated subjects, nor the opposite." 

Such was not the case with regard to 
recovery. We found that, on the whole, 
the public school groups had little posi- 
tive recovery effects, whereas the adult 
and college groups had considerable re- 

* Moreover, when we fractionized all the sub- 
jects in each school into age groups and in turn 
fractionized the age groups into groups of similar 


education, no consistent variation was found be- 
tween the results and age or educational level. 
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covery effects. But, here too it does not 
seem to be merely a question of age and 
educational level; for example, the fifth 
year P.S. B had as much Experimental 
Extinction Effect as the adult and college 
groups and Pr.El. had as much Instruc- 
tion Effect as some adult and college 
groups. With regard to the question of 
why there was no recovery in the public 
school groups, see page 18. 

Later on, in the additional experimen- 
tal variations (pages 38-86), we shall 
again see that the factors introduced to 
reduce or minimize E-Effects were more 
effective in the college groups than in 
the public schools. Comments of the sub- 
jects in these additional experiments in- 
dicated that differences in attitudes to- 
wards and interpretations of their tasks 
and instructions, rather than sheer dif- 
ferences in age or educational level, were 
influential in producing the differences 
in results. 

It seems to us that such factors as 
attitudes toward the experiment are com- 
plicating the results, so that no clear pic- 
ture of the relationship of E-Effects or 
recovery to age and educational level can 
be obtained. 

2. Is it that a high I.Q. makes for small 
E-Effects, a low 1.Q. for large E-Effects, 
or the opposite? The adult and college 
groups will not be considered in this dis- 
cussion because I.Q.’s were not available 
for them. For the P.S. and Pr.El. groups, 
1.Q.’s were available and offered the pos- 
sibility of studying the relationship of 
I.Q. to the results of the present investi- 
gation. One of our procedures was the 
following: The subjects of each school, 
after having been grouped according to 
age, were fractionized into three I.Q. 
groups; I.Q.’s of 110 and above, I.Q.’s 
from go to 110, and I.Q.’s below go, 
which are referred to as High, Middle 
and Low I.Q. groups, respectively. We 
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shall omit the explicit results of this 
study, because there were no substantial, 
clear cut differences in E-Effects one way 
or the other. This much seems clear: 
large E-Effects were found in High 1.Q. 
groups and in Low LQ. groups. The Mid- 
dle 1.Q. groups tended to have a little or 
even less E-Effect than the High I.Q. 
groups. All these differences, however, 
were very small and not statistically sig- 
nificant. 

We did not find any striking differences 
in recovery between the various I.Q. 
groups. The High I.Q. groups, as a 
whole, showed a slight superiority. But 
in some age levels and in some schools 
the High I1.Q. groups had less recovery 
than the Middle, and. in a few cases, less 
than the Low I.Q. groups. 

The problem is complicated by the 
fact that in the public schools of our ex- 
periment the children were grouped ac- 
cording to I.Q.’s (“homogeneous group- 
ings’), so that the method of teaching, 
and even—at times—the curriculum, was 
adjusted to the child’s I.Q. Certain dif- 
ferences aside from the I.Q. therefore 
existed between the low and high I.Q. 
classes, and they might have influenced 
the results. 

The lower 1.Q. groups tended to get 
more drill work than the brighter chil- 
dren. They usually were below par in the 
“tool subjects” and, in an attempt to 
bring them up to the norm for the grade, 
the teacher frequently resorted to iso- 
lated drills. Some of the teachers be- 
lieved that only by dint of repetition 
could they “knock any knowledge into 
the dull heads.” The remedial drill 
classes in reading and arithmetic ob- 
tained the greater part of their clientele 
from the lower I1.Q. groups. 

In some low I.Q. classes teachers had 
to spend so much time in drilling on the 
fundamentals that little or no time could 
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be devoted to those aspects of arithmetic 
which involve more creativity. For ex- 
ample, in one school problem-solving 
was omitted from the curriculum for the 
dull fifth grade children so that more 
time could be spent on exercise in the 
fundamentals. 

In the high I.Q. classes we found that 
the children usually participated more 
directly in the learning process. Teachers 
sometimes permitted them to derive 
methods of solution and gave them ex- 
planations of the procedures. Since the 
pupils mastered the fundamentals in a 
shorter time, work of a more creative 
type, for example, “original problems,” 
could be given to them. 

Furthermore, there usually was a strik- 
ing difference in attitude between the 
dull and bright groups. We had the im- 
pression when we entered a “dull class” 
(I.Q.’s generally below go) that we were 
in some kind of prison. The children, 
usually retarded a term or more, seemed 
resentful or resigned. There was a kind 
of deadness in the room, a lack of spon- 
taneity in response, and at times, par- 
ticularly at the beginning of the experi- 
ment, a decided lack of interest.1® The 
teachers of a few of these classes told us 
of the necessity of ruling with an iron 
hand. It was often a strain to conduct 
the experiment in the atmosphere of 
tension and fear which existed in these 
groups. The brighter classes, in sharp 
contrast, usually were freer, livlier, and 
happier, and from the beginning of the 
experiment manifested much interest. 

Any correlation between I.Q. and E- 
Effects based on our data, would, there- 
fore, necessarily be a spurious one, since 
it would not be clear whether it were 


” This behavior might be in part a result of 
the 1.Q. It might also be a product of the method 
of teaching, and in general, of the individual's 
and others’ reactions to his low intelligence. 


an index of the relationship between 
E-Effect and I.Q., or between E-Effect 
and more drill, certain personal atti- 
tudes, and certain social conditions. 
Thus, from our present data, no conclu- 
sive statement can be made as to the 
relation of I.Q. to E-Effect. 

In this connection, we have to point 
out that subjects of superior intelligence 
and education (graduate students, uni- 
versity professors) developed E-Effects as 
great as or even greater than did children 
of low educational level and I.Q. (but 
recovery was better for the superior 
people). These results, coupled with the 
subjects’ comments and behavior, lead 
us to suspect that there are certain fac- 
tors in high intelligence and certain fac- 
tors in low intelligence which may make 
for E-Effect. Superior people, because of 
their greater facility at generalizing, may 
hastily infer that the E method is the 
method to be used; they may regard it 
as clever to develop a formula which 
permits them to solve the problems with- 
out much effort spent; they may look 
with contempt at such childish tasks, 
and deal with the problems in a super- 
ficial manner; they may desire to show 
how quickly they can solve the problems; 
they may be better able to comprehend 
whole situations and thus view a test 
problem as a uniform member of a 
homogeneous whole, and solve it in the 
E way. Correspondingly, there may be 
factors in people of low intelligence con- 
tributing to E-Effect; for example, a 
certain rigidity and inelasticity which 
characterizes much of their behavior,” 
a feeling of fear and insecurity which 
may make them stick to the E method, 
once they hit upon it. 

It appears to us that experimental 

*K. Lewin, A Dynamic Theory of Personality, 


New York: McGraw-Hill Co., (1935) Chapter VII, 
pp. 194-238. 
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studies to discover these factors are 
needed, for they may wel] lead to a 
deeper understanding of the relation- 
ship between intelligence and the results. 

The study of the correlation of age, 
educational level, and LQ: to E-Effect 
and recovery has to be continued. Thus 
far, with our data, the techniques. we 
employed revealed no striking correla- 
tions. 


SECTION 3 


Discussion of the Private Elementary 
School’s Results 


We noticed on page 13 that the 
Private Elementary School (Pr.El.) had 
less E-Effect than the public schools, con- 
sidered as a whole. Of course, comparing 
the 29 Pr.El. pupils to 1,259 public 
school pupils is hazardous. Nevertheless, 
the difference in results does raise some 
important problems. 

The Pr.El. differed from the public 
schools in two important respects: (1) the 
1.Q.’s of its children were higher than 
those of the public school children (see 
page 95); (2) the method of teaching 
employed in Pr.El. was of a more pro- 
gressive nature than that used in the 
public schools.2* The question thus 
arises whether the difference in E-Effect 
was a consequence of the difference in 
I.Q. and/or the difference in teaching 
methods. To answer, we need to know: 


** The three public schools did not all employ 
similar teaching methods. P.S. A., with the ex- 
ception of some individual teachers, used tra- 
ditional drill methods of teaching; P.S. B. also 
employed traditional methods in other subjects, 
but the Badanese method of teaching arithmetic 
(See Saul Badanese’s Series of Child Number 
Books and Manual for Teachers, Macmillan Co., 
New York); P.S. C. employed a modified form 
of the activity program except in the “tool sub- 
jects,” where children were — according 
to achievement test results, and the amount of 
drill varied with the score obtained. Pr.El. was 
an activity program school, but at times indi- 
vidual children were given drill work in funda- 
mentals. 
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(1) What is in general the relationship of 
I.Q. to E-Effect? We have dealt with this 
matter in a previous section (see page 
19). (2) How do the progressive methods 
of teaching affect the E-Effect? With this 
question we shall now concern ourselves. 

In order to determine whether pro- 
gressive methods of teaching favor less 
E-Effect it is necessary to have two schools 
that are equated for all personal and 
social factors but differ in the methods 
of teaching—one using “drill methods” 
and the other some of the modern “ac- 
tivity methods.”?? Not having a school 
which is equated in all important respects 
but teaching methods to Pr.El., we can- 
not draw any conclusive decisions as to 
whether or not the progressive peda- 
gogical practices of the latter led to its 
smaller E-Effects. 

Nevertheless, some evidence in favor 
of progressive educational procedures is 
seen when we compare P.S. A to P.S. C. 
These schools were approximately simi- 
lar with respect to the nationalities, socio- 
economic level, and I.Q.’s (see page 95) 
of their school populations. They dif- 
fered, however, in the methods of teach- 
ing they employed. In P.S. A few or 
none of the progressive methods were 
used; in P.S. C some modified “activity 
methods” had been introduced in all but 
the “tool subjects.”” A comparison of the 
results of those pupils in both schools 
who solved all the E problems (see page 
16) showed that P.S. C had less E-Effect 
than P.S. A (but recovery effects, on the 
whole, were equally small in both 
schools). 

The difference in E-Effect between the 
two schools may be a product of certain 


"Although progressive education can take 
other forms, we here confine it to those types of 
school activities which are commonly grouped 
together and characterized as constituting an 
activity program. We do so because “activity 
methods” were used in Pr.El. 
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uncontrolled factors. Offhand, however, 
it would seem from this comparison and 
from rough analyses of the variations of 
E results with teaching methods em- 
ployed by individual teachers in the 
saine school, that progressive pedagogical 


procedures are conducive to smaller E- 
Effects. This conclusion should be taken 
as an hypothesis which is suggested by 
some aspects of the results of the present 
study. Before any real decision can be 
made, more research is needed. 





CHAPTER III 


EXPERIMENTS WITH MATERIAL OTHER THAN JAR PROBLEMS 


SECTION 1 
Maze Experiments 


N THE general experiment we used a 
I technique that was of more or less 
an abstract nature and involved to some 
degree the “higher mental processes.” 
We therefore planned to execute experi- 
ments with other material; e.g., mazes. 
Such materials have some virtues: they 
can be tried out on younger children; 


they do not depend so much on school 
learning. 


Experiment 1 


The first of these experiments con- 
sisted of ten pencil-and-paper mazes of 
various geometric shapes (triangle, circle, 
trapezoid, hexagon, etc.), which were to 
be solved in 214 minutes each. In the 
first nine the goal was reached by fol- 
lowing an involved, circuitous pathway 
always to the right of the entrance (E 
method). The tenth could be solved in 
two ways, by following the twisted path 
to the right or by going a short distance 
straight up from the entrance to the goal- 
box (D method). Ten of 13 graduate 
students and 13 of 17 public school 
pupils used in the tenth maze—the criti- 
cal task—the circuitous instead of the 
direct path. Immediately after each sub- 
ject finished this first series, he was given 
seven new mazes, with the direction to 
trace each maze twice. These were all 
solvable by taking the path to the right 
(E method); then followed a test maze, 
solvable only by a path to the left. Eight 
of the 13 graduate students and g of the 
17 pupils persisted in going to the right 
in the eighth problem and thus failed 
to reach the goal. 
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Experiment 2 


In the above described mazes the sub- 
jects developed an Einstellung for the 
path to the right. Is it not possible to 
construct pencil-and-paper mazes in 
which an Einstellung will be developed 
for the figure of the open path that leads 
to the goal, rather than for the start- 
direction, the direction of the path? Such 
a series was made, patterned on the set-up 
of the general experiment. The starting 
path direction in the E mazes was not 
constant; it varied at random between 
left and right. The first six mazes (E 
mazes) were solvable by following a long, 
twisted path (located sometimes to the 
left and sometimes to the right of the 
entrance); in the next two mazes (critical 
test mazes C,C,) the goal could be at- 
tained by this “zig-zag” path or by taking 
a short, straight path upwards from the 
entrance to the goal box; in the ninth 
maze the goal was reached only through 
the straight path upwards but not 
through the circhiféus one; tk next two 
mazes (critical test mazes C,C,) were 
solvable both by the twisted path and 
the short, straight path. 

One of the E mazes and a critical test 
maze is shown on page 24. The others dif- 
fered in their geometric shape and in the 
location of the “crooked” path. 

The experiment was administered in- 
dividually—in order to be able to obtain 
all the comments of the subjects—to chil- 
dren of 6B, 5B, 2A, and 1B classes. Half 
of the children served as a kind of DBB 
group; they were told before the experi- 
ment began, “You are going to solve 
some puzzles. If you are not careful, after 
the sixth problem you may do something 
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foolish. You may. act like a blind man 
who cannot see what he is doing. There- 
fore, I am giving you this warning: 
“After you finish the sixth puzzle, say 
to yourself the words, ‘Don’t be blind.’” 
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were as large as those made by similar 
groups in the general experiment; also 
the younger groups developed strong 
Einstellung. The DBB instruction did 
not give clearly better results. 
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volved pathway and continued merrily 
on to the next maze, not bothered by the 
fact (or not at all noticing) that they had 
actually not reached the goal-box. A few 
stated that the “crooked path does not 











t 


C MAZE 


work here,” but did not try the D way. 
Reluctantly, but of their own accord, 
they went on to the tenth maze and 
solved that in the E way. 

Subjects who had taken the involved 
path in the first two critical test mazes 
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The ninth maze was a source of 


A trouble for most subjects. Some were 
ie more than halfway up or had entirely 

completed the tracing of the “zig- ag” 
: path, before an exclamation of “oh!” or 
it “It doesn’t go!” indicated that they saw 
their mistake. Others followed the in- 


were asked by the experimenter, after 
the last maze, to indicate how they had 
solved the first critical. Two types of 
reactions were observed: The one, that of 
the child who again carefully traced the 
“zig-zag” path to the goal and anxiously 
inquired, “I did it this way. Don’t you 
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remember?”; the other, one of chagrin 
and shame at not having been aware 
before of the easy way which he now 
saw. The former subjects were asked: 
“Do you see a shorter path to the goal?” 
After a minute’s examination of the 
maze, most subjects noticed the direct 
path but two had to be shown it by the 
experimenter. The next question ad- 
dressed to all was, “Why do you think 
you didn’t see this easy way before?” 
Answer: “I looked for the crooked path 
and used it” or “I looked to see if the 
crooked path was connected with the 
goal, and then used it.” Next in order 
of frequency, and a comment most pop- 
ular in the 1B and 2A groups, was the 
statement that they did not use the short 
path because they did not see it. A few 
subjects offered explanations for the 
phenomena. They had been in too much 
of a hurry (but they had been given 
ample time), they had become too used 
to that crooked way, it had become na- 
tural to use the long way. Four subjects 
insisted that they had seen both ways, 
but preferred the longer one. (Two of 
these subjects failed to do the ninth 
maze, solvable only by the direct path. 
Did they see the direct path here but so 
preferred the longer method that they 
would rather fail to solve one maze? On 
this we obtained no clear information.) 


SECTION 2 
Hidden Word Experiments 


The subject was given the following 
groups of letters, one at a time, with 
the instruction that he find a hidden four 
or five letter word without transposing 
the order of the letters. 


* A number of similar studies have been con- 
ducted. The reader is referred, for example, to: 
H. V. Ree’ & H. C. Israel, An Investigation of 
the Establishment and Operation of Mental Sets, 
Psychological Monographs. Vol. 46, No. 6, (1935). 
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Illustrative: UZOOART 
‘ E, GZ 

2. E, BOUFLML 
3. E, DZEPEWR 
4. E, MPU. E 
5. E; WIORLZF 
6. E, BXESAUR 
"7. of T sREVR 
8. C; H SDE 
9. #9 GNEVERZOE 
10. C; SOWRITNGE 
11. C, CBALMVEAL> 


The illustrative puzzle is solvable by 
beginning with the first letter and then 
using each alternate one; “mare’’ results. 
This pattern can be used in all puzzles 
(except the ninth), and in each case it 
leads to the name of an animal; in the 
ninth, however, it does not make for a 
solution: “Geeze” results. The last five 
groups each contains directly within it 
a common word; e.g., in the ninth the 
word is “never.” Did the subjects develop 
an Einstellung; i.e., did they continue to 
use in succeeding problems the pattern 
which worked in the first six, overlooking 
the more direct solution? 

Of three college students to whom this 
experiment was administered, three used 
the E pattern in C,C, and said “geeze”’ 
for Problem Nine. Then they corrected 
themselves, saying “never,” but two of 
the three solved C,C, in the E manner. 

The experiment was conducted with 
three high-school seniors, of whom only 
one did not develop an Einstellung. The 
other two solved C,C, in the E way; one 
of them failed Problem Nine and solved 
C,C, in the E way. © 

Six public-school pupils tested (4th to 
6th grade) all used the E pattern in C,C, 
and said “geeze” for the ninth puzzle. 
Four corrected themselves and gave 
“never.” All six solved C,C, in the E 
manner. 

Of three uneducated adults, one re- 
fused to become conditioned. He gave 
more than one answer for each of the 
test problems. Another did C, in the E 
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manner but recovered in C, and solved 
the subsequent tasks in the D way. Still 
another solved C,C, in the E manner, 
said first ‘‘geeze’”’ and then “never,” and 
used the D method in C,C,. 

As usual, the subjects, upon being 
shown or discovering the direct method, 
complained that they had become ac- 
customed to one procedure; some said 


that they had been looking for animal 
words. 


SECTION 3 
Geometry Experiments 


The various tasks of these experiments, 
such as measuring water with a given 
number of jars, tracing a path to a goal 
in a maze, and finding hidden words in 
pied type are divorced from real school- 
subject matter. However, certain educa- 
tional implications will be inferred from 
the experiments. Therefore, it leads us 
to test our contentions with regard to 
actual schooling by conducting experi- 
ments with school subjects; e.g., mathe- 
matics, social and natural sciences, voca- 
tional, commercial, and language sub- 
jects. A beginning in this direction has 
already been made and is reported below. 


Experiment 1 


The subjects were girls from 13 to 15 
years of age who were repeating the first 
term of high-school geometry in the 
summer session of 1939. The experimen- 
ter gave them a series of five problems 
. in each of which the task was to prove 
an angle of one triangle equal to an 
angle of another triangle. Four of these 
problems could be solved by first proving 
the congruency of the two triangles** and 


*In the first problem two angles and an in- 
cluded side of one triangle were equal to’ the 
corresponding parts of the other. In the second 
problem two sides and an included angle, in the 
third three sides, and in the fourth two angles 
and an included side of one triangle were equal, 


stating that since the triangles are con- 
gruent, the angles are equal (since cor- 
responding parts of congruent triangles 
are equal). These four problems cor- 
respond to the E problems. For a test 
problem, we then gave to one class of 
eight students an example that could be 
solved by proving the triangles con- 
gruent?®> or merely by stating that the 
angles were vertical angles and therefore 
equal. Every student in the class ignored 
the fact that the angles were equal be- 
cause they were vertical angles; all first 
proved the triangles congruent even 
though they knew and had often applied 
the vertical angle theorem. 

When this experiment was given to 10 
girls who had just successfully completed 
the first term of geometry, 8 of them 
showed E-Effects. 

We changed the critical task so that 
it could not be solved by proving the 
triangles congruent, but could be solved 
by just stating that vertical angles were 
equal. This set was given to 6 girls who 
were repeating high-school geometry and 
to 4 girls who had successfully completed 
the first semester of high-school geometry. 
Four of the former and 2 of the latter 
group failed to solve it in 214 minutes. 
They protested, “You did not give us 
enough information to prove them con- 
gruent.” 

When the same critical test problem 
alone was given to 12 other students 
(all of whom were repeating geometry), 
they laughed and said words to this 
effect, “Why that’s easy! Vertical angles 
are equal; therefore angles 1 and 2 are 
equal.” 

In discussing the results with the ex- 
perimental groups we obtained the fol- 





respectively, to the corresponding parts of the 
other triangle. 

* Three sides of one triangle were equal to 
the corresponding sides of the other triangle. 
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lowing information: (1) They “just did 
not notice’ that the two angles were 
vertical angles. The first thing they did 
was to try to prove the triangles con- 
gruent. (2) Some said that they were 
taught by their teachers first to put down 
in the proof what is “given” and on the 
basis of all the “given” items to try to 
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conclude. (3) Two students complained 
that, after all, if something is “given” it 
must be used in the proof. 

These experiments are preliminary in 
nature. They must be tried out on more 


students, students who excel in geometry, 
etc. 
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CHAPTER IV 


Towarps AN UNDERSTANDING OF THE E-PHENOMENA— 
: PRELIMINARY WorRKING HYPOTHESES 


ow are we to understand the phe- 
H nomena found in this investiga- 
tion? What is their underlying basis? 
What are their determining factors? We 
shall here briefly and tentatively state a 
number of hypotheses. We shall later 
add new and supplementary data and 
experiments which may clarify the theo- 
retical situation, and perhaps aid in de- 
termining which of these hypotheses, 
alone or in combination, can serve as 
explanatory concepts. 

I. Hypothesis of a general, funda- 
mental, mechanical tendency: if a res- 
ponse (activity A) is made several times 
in succession to a number of similar 
situations, there is a strong general tend- 
ency to repeat this response again in 
a succeeding similar situation. This tend- 
ency to repeat, to persevere in a habitu- 
ated mode of response, is viewed as a 
mechanism basically characteristic of 
human behavior. Because of the recency 
and frequency of the E response to the 
E tasks, the subject, in our experiment, 
repeats the E response in the subsequent 
test problems. One could formulate: 
What is necessary for the D response, 
and also, what is necessary for the E 
response was previously learned. Because 
of recency the latter response prevails. 
The set-up we have used is somewhat 
more specific. It is of the character of 
an Einstellung experiment in which a 
habit does not act simply because , of 
some previous experience at some previ- 
ous time, but a perseverative tendency 
is actually established in the very experi- 


mental situation, as in the case of the 
| 


4 
} 
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motor experiments of Schumann, et al.** 

II. To repeat blindly a response is not 
a feature generally or fundamentally 
characteristic of human behavior. Sub- 
jects may act in this manner because 
they have fallen into a mechanized state 
of mind, because they have been nar- 
rowed down, have lost the possibility 
of a free, genuine view of the task. Other- 
wise, they would have freely faced each 
problem and found the direct solution. 
The blind, repetitive activity ts not the 
result of a general, fundamental tendency 
but is created by special factors in the 
situation. Thus, to understand the E- 
Effect we would have to study the char- 
acteristics of situations in which it comes 
about. 

III. The E-Effects are not brought 
about by mechanization but result from 
intelligent assumptions, from a kind of 
reasonable behavior. _ 

A. Going through the successive E 
tasks the subject assumes, through a kind 
of induction, that the E method, having 
proven apt to solve the previous prob- 
lems, will fit the following tasks also.” 

B. Or, the subject thinks, “It is very 
improbable that merely by chance all 
these problems (the E tasks) are solvable 
by the same method. There will be some 
reason for the sameness of the method 
of solution. This is not a chance distribu- 

*G. E. Muller and F. Schumann, Uber die 
Psychologichen Grundlagen der Vergleichung 


Gehobener Gewichter, Pflugers Archives. Band 
45 (1898). ae 

* Theoretically, it is questionable whether one 
is allowed to differentiate between such an in- 
duction and the behavior described in hypothe- 
sis I. (See page 67; pages 87-89.) 
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tion of problems, but rather, problems of 
one type, all solvable by the same 
method. Therefore, the method I used 
before will be proper for the subsequent 
problems too.” 

C. It may be that the subject reasoned 
in the following fashion: “As I want to 
get the solution quickly, I shall not 
waste time by considering how to deal 
appropriately with each problem. As a 
matter of expediency, I shall simply try 
what worked before. That may be the 
quickest way.” 

D. The subject may have assumed that 
the instructions given by the experi- 
menter demanded certain reactions from 
him. He may have interpreted what the 
experimenter wanted from him in terms 
of the first E task, the answer to which 
was illustrated; and since the same 
method works again and again, “it is 
clear that the experimenter wishes that 
I use just this method,”—the assumption 
borne out in subsequent E tasks or made 
within them. Or similarly, he may have 
thought that one has to use all. three 
jars in obtaining the answer, that one 
has to start with the largest jar, etc. Or, 
the subject may have assumed with re- 
gard to the D method that certainly no 
such obvious method of solution could 
be expected or desired by the teacher 
in this “contest.” 5 

IV. In hypothesis II the point is made, 
emphasized by Gestalt psychologists, that 
in trying to understand responses we 
must take into account characteristic 
structural features of the whole situation. 
We shall note later several other points 
of this kind (hypothesis V below). First, 
we shall formulate a comparatively sim- 
ple thesis with regard to the set-up of the 
tasks. 

The E response to a test problem may 
come about only if it is viewed as one 
equal member of a unitary group. If it 
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would not appear as a member of a 
homogeneous group, but say, for ex- 
ample, by structural separation could be 
made to appear as belonging to another, 
new, starting group, the tendency to 
react in the E manner would decrease or 
disappear. It would be then not essential! 
that the test problem immediately follow 
the E tasks, but that it appear, through 
the specific conditions of the experiment, 
as an equal part of a whole which is one 
unitary group, unitary also with regard 
to the applicability of the E method. As 
the tasks, so the responses build in such 
cases a quasi-rhythmical succession of 
parts in one underlying whole. 

There are theoretically two opposing 
gestalt factors involved in the phe- 
nomena here studied, one making for E 
and the other for D solutions. The one 
mentioned above, which works so that 
the test problem appears and is accepted 
as part of the unitary set-up, favors E 
responses; the other, the structural re- 
quirements of the test problems (this 
is especially clear in the C’ tasks); work 


in this separated subwhole (the test 


problem) for D solution. The second 
tendency is less external and superficial! 
than the first, as realization of the struc- 
tural features in the problem takes 
place. This awareness of the structural 
conditions of the test problems operates 
against taking this task as a member of 


the unitary set and separates it from the 
E problems.”* 


*In terms of traditional Association theory, 
one could describe what happened in our experi- 
ment in these terms: Sometimes in the past the 
subject became habituated to the D response; in 
the E problems he becomes habituated to the FE 
response. The criticals involve conditions in 
which the two tendencies vie with each other, 
and in E-Effects, on the basis of recency, the E 
habit wins out.—Mechanization and induction 
can both be reduced to these terms. 

Such a description clearly does not seem to 
give the whole picture of what occurred in cer- 
tain cases. Processes differing from such a “mecha- 
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V. If we are to comprehend features 
of the whole situation, points of still 
another kind must be taken into con- 
sideration. 

A. Let us mention here one of these 
matters, the factor of confidence. Since it 
appears in the E tasks that the experi- 
menter is interested in and wants E jper- 
formances, and since the experimenter 
is a friendly-looking chap, apparently 
without any tricky intentions, there is 
no need for being wary or suspicious. 
The subject does not suspect that | the 
experimenter will deceive him by giving 
problems that look like the others but 
have a different and better method of 
solution. If in each problem these sub- 
jects would watch out, would suspect 
some “catch,” no _ E-Effect would be 
shown. There is a kind of confidence, of 
innocent reliance, which leads to E res- 
ponses because the subject does not at 
all expect that he will be tricked.*® 





nized state of affairs’ seemed sometimes to be 
operating also in the very E responses. 

In line with Gestalt theory we could say: 
There are two extreme possibilities in handling 
a problem situation: (a) trying to face struc- 
turally the actual situation, dealing intelligently 
with it according to its structural requiredness, 
or (b) acting on the basis of the “unity of the 
group,” more or less blindly carrying over, re- 
peating what one did just before, instead of 
thinking, (from a lecture delivered in 1937 by 
Professor Max Wertheimer in The Psychology 
Seminar at the Graduate Faculty of Political and 
Social Science, New School for Social Research, 
New York City). 

* This does not imply, by any necessity, that 
the most adequate attitude with which to meet 
the test problems is suspicion. Just the opposite 
seems to be the case. To view freely, to look di- 
rectly at the merits of the problem situation, not 
negatively suspicious, but facing positively the 
actual requirements of the problem—these ap- 
pear, to us, to be important (see par. 3 of page 
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B. There may have been subjects who, 
even if voluntarily serving as subjects in 
the experiment, look at the problems put 
before them with some contempt. They 
fail to notice anything particularly in- 
teresting in the E tasks, are bored, dislike 
being bothered by such “childish work,” 
lose whatever interest they may have had 
at the start, and develop a superficial 
manner of dealing with the subsequent 
problems, merely repeating the same 
method in all, without even troubling 
to really look at the problems. 

C. The subject feels himself in the role 
of a pupil who is not asked to face prob- 
lems freely but is expected to perform 
what the teacher taught him. The rela- 
tionship between teacher and child, be- 
tween the pupil and assigned tasks, 
demanded performances, and demanded 
personal attitudes—in a way created by 
school situations and other such situa- 
tions—determine his response. ‘The sub- 
ject may carry over the habituated 
attitude to the experiment. He may not 
have often experienced in such situations 
another possible kind of attitude—such 
as freely facing the requirements of the 
situation—or he may have lost it through 
certain drill procedures, etc., in school or 
in other life situations. 

In this way factors of personal atti- 
tudes and of social atmosphere may play 
a decisive role. 





33). Of course, if one is inclined toward blind 
mechanization, the suspicion of some trick may 
aid him, but the more favorable conditions seem 
to be not to be concerned with trickery but to 
go _—— and productively forward with each 
task. 





CHAPTER V 


Non-EINSTELLUNG BEHAVIOR 


EFORE proceeding with the reports 
B of what may be called “experimental 
variations,” it is necessary to state that 
in nearly every group to which we gave 
the experiment (with the exception of 
only few classes) there were subjects who 
solved the test problems in the D man- 
ner. True, they were often the small 
minority, but they must be considered. 
Perhaps we would know more about the 
proper explanation for the results if we 
would find out why these subjects did 
not manifest Einstellung behavior where- 
as the others did. 

One may assume, in accordance with 
hypothesis I, that these subjects did have 
an Einstellung but, at the crucial mo- 
ment, when the test problems were given, 
they were saved by some additional fac- 
tor. It may be that all individuals de- 
velop Einstellung but that some are able 
to overcome it when the test problems 
are presented. It is important, therefore, 
to know whether or not the subject who 
gave D responses had no E tendency at 
all, or had been able to overcome it at 
the given time. 

(1) In some cases it is clear that the 
subjects did show an E tendency—they 
began to solve C, in the E manner but 
crossed out their work and gave a D 
solution.*° 

(2) In others, only a D solution was 
given to the critical, but the subject 
added a comment which indicated an 
expectation of an E response. “I am not 
a fool’; “I am not that dumb”; “Trying 
to catch me?’’; “There are two ways of 


*In the actual tabulation of results these 
were included in the D responses. 


$1 


doing these problems”; “This was made 
for the gullible ones.” 

(3) But in a few cases there appeared 
to be not the slightest tendency to use 
or to think of the E method. When we 
showed them the E solution, they ap- 
peared sincerely surprised that the 
problem could be solved in a way other 
than by the D method. The D method 
seemed to them to be the “natural way” 
of solving the problem. 

We do not know how many of the 
subjects who gave D solutions fit into 
each of the above-named categories. But 
this much is clear: there were some sub- 
jects who seemed to have no E tendency 
whatsoever. 

Why is it that some individuals, unlike 
most of our subjects, did not develop an 
Einstellung or, if they did develop one, 
were able to overcome it before any of 
the test problems were presented? One 
could at first simply ask whether they 
showed no Einstellung tendency because 
of their superior intelligence. In order 
to answer this question, below we pre- 
sent the I.Q.’s of the public school sub- 
jects** in the Plain group who used the 
D method in all the test problems, and 
of the pupils in the Plain group who used 
the E method in one or more test prob- 
lems. 

With regard to the median and Q,, 
both groups are quite similar, the 52 
subjects who had no E-Effect showing a 


*1.Q.’s were available only for the public 
school pupils and not for the adult, college, or 
high school subjects. Consequently, our treat- 
ment of the relation of 1.Q. to Einstellung is 
necessarily limited. We include in the above dis- 
cussion only those pupils who solved all the 
E problems. 
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small superiority; a comparison of the 
values of Q, indicates that the latter 
subjects had a greater percentage of 
higher I.Q.’s than the group that showed 
E-Effects. 


There were a considerable number of 
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E-Effect, or educational level and E- 
Effect. We had very young and very old 
subjects who did not show E-Effect, and 
some younger groups contributed more 
such subjects than did some older groups, 
and vice versa. A similar statement could 








TABLE 11 
, Range of Median 
O's 1.0.’s 1.9. Qi Qs 
Showed no Einstellung 52 75-155 104 | 92 128 
Showed Einstellung 377 51-160 101 go 112 

















subjects whose I.Q.’s were definitely not 
superior and yet who did not show the 
Einstellung tendency: 25 per cent (Q,) 
of the 52 subjects had I.Q.’s below 92, 
and 50 per cent (median) had I.Q.’s be- 
low 104. If we suppose that possessing 
a high I.Q. saves one from developing an 
Einstellung, what saved these subjects? 
Of course, it could be argued that the 
subjects with low I.Q.’s did not show 
E-Effects because they were not clever 
enough to realize the possibility of re- 
peating the E method in the criticals. 
This would lead us to expect that already 
in the E tasks they had difficulty in re- 
peating the E solution. But this was not 
generally the case for the subjects here 
in question. 

The matter of I.Q. is not settled to 
our satisfaction. More research on the 
problem and a more refined statistical 
treatment might help clarify the issue, 
but at the present time we are not in 
a position to make any conclusive deci- 
sion as to the role played by I.Q. (Also 
see pages 18-20.) | 

We have considered here the possibil- 
ity of employing the concept of 1.Q. as 
an explanation for no E-Effect. The same 
question could be raised for other indi- 
vidual differences, such as age and the 
amount of education. Our results seem to 
show no consistent variation of age and 


be made concerning the educational 
level. Again, the factor of age, by itself, 
or of the educational level, by itself, does 
not appear to be the decisive explana- 
tion. (Also see page 18.) 

In a number of experiments admin- 
istered to both individuals and groups, 
hints of a possible explanation of why 
some show E-Effect and others do not be- 
come apparent. 

1. Subjects said that they repeated the 
E method in all the problems because: 
All the problems were the same; they 
learned or caught on to the trick or rule; 
they did not think of other methods be- 
cause the same methods always worked; 
they were practicing a rule; they stopped 
thinking—it gave the correct answer; it 
was quicker and easier than to stop to 
look for new methods; it became natural, 
automatic. 

2. Some subjects, few in number, 
worked slowly, examined each problem 
carefully, and only then gave an answer. 
Already in the E problems (E,) they 
found another solution, A+2C. They 
reported that they tackled each problem 
anew, and it was clear from their re- 
marks that they did not at all think of 
rules or of repeating the E method. In 
some examples they saw, after careful 
examination, that the E method should 
be used again; in others the D solution 
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was obvious to them. 

3. In some of our individual experi- 
ments with bright children between the 
ages of 10 and 14, who did not show 
any E-Effect, a direct reason became 
clear. Already in performing the E tasks 
they did not show any mechanization. 
They refused to become conditioned. 
They looked at each of the tasks anew, 
trying to find the proper way to deal 
with it. So little did they think of merely 
repeating what they had done before 
that they had sometimes to be reminded, 
“Why don’t you use the method you used 
before?” ‘This seemed to them clearly not 
the way they liked to do things. They 
were not suspicious. Their attitude 
basically was one of directly looking at 
the problem at hand in order to discover 
the proper way of solving it. These chil- 
dren were in no danger of falling victim 
to the Einstellung. 

4. The other extreme of this attitude 
was revealed by subjects in individual 
experiments who persisted in the E man- 
ner even when the following procedure 
was employed. After the E set a critical 
was presented. If the response to it was 
in the E_ way, it was followed by an 
extinction task of the type of Problem 
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Nine, and then by another critical. If 


this also was solved by the E method, 
increasing numbers of extinction tasks 
(2, 3, and 4) were interspersed between 
the criticals. Some subjects persevered in 
the E method even after a set of four 
extinction tasks. They simply did not 
realize that there was a possibility of 
solving a critical by the D method, even 
though some of them used this method in 
the interspersed extinction problems. Of 
those who recovered from the Einstel- 
lung, a few started to persevere in the 
D manner, attempting. to use it even 
when an E problem was again given. 
They had substituted one habit for an- 
other. It was very difficult to get them 
to deal properly with the problems; they 
were not able to throw off the yoke of 
habit. 

Conclusion. In some of our subjects 
there appeared to be no tendency to use 
the E method. This throws doubt on 
the validity of hypothesis I. Furthermore, 
it seemed that a difference in attitude 
and approach to the problems might 
explain why some developed an Einstel- 
lung and others did not. This speaks 
against hypothesis I and favors hypoth- 
eses II and V. 
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CHAPTER VI 


SURVEY OF THE MAIN POINTS IN EXPERIMENTAL VARIATIONS 


ARIATIONS of the experimental situa- 
WV ae in the following preliminary 
experiments showed that whether or not 
E-Effects resulted depended on features 
in the situation and on the subjects’ at- 
titudes; there were cases in which, in spite 
of a number of E problems, no E-Effects 
were found; and, on the other hand, 
cases in which the use of only one E task 
resulted in positive E-Effects. 

We shall in a few words describe the 
variations introduced in the preliminary 
experiments and shall briefly character- 
ize the results.*? 

1. Increasing the number of E tasks 
above five increased the E-Effect®* in the 
tested groups. 

2. A) Decreasing the number’ of E 
tasks to two brought in some of the 
tested groups a decrease in E-Effect in 
C,C, and Problem Nine, but not in C,C,,. 
In some experiments even one E task gen- 
erated E-Effects. (See par. 11, page 35.) 

B) ‘The interspersing, within the E 
set, of tasks not solvable by the E method 
but by the more direct (D) methods made 
for a marked decline in E-Effects in the 
tested groups. 

3. Increasing the number of extinction 
tasks (i.e, presenting more than one 
problem of the type of Problem Nine 
between C,C, and C,C,) decreased the 
E-Effect in one public school and all of 
the tested college classes, but did not 


* A report of each experimental variation is 
presented in the following chapter. This survey 
does not describe all the experiments contained 
therein. 

* Here, as in all formulations of this section, 
the term E-Effect refers to the E reactions’ in 
C,C,, C,C,, and to failures of Problem Nine. 
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decrease it in some other public school 
classes. 

4. A) Separating the test tasks from 
the E tasks by a time interval of 1 day, 
3 days, 1 week, or 1 month decreased the 
E-Effect. An interval of 1 hour did not 
clearly decrease the E-Effect in the tested 
classes. In no instance did the E-Effect 
in the tested groups completely disap- 
pear; even after an interval of one month 
there was still 27 per cent E solutions. 
Crucial seemed to be whether the sub- 
jects thought that the later given critical 
set was a continuation of the previous 
tasks or not. 

B) When, in addition to a time in- 
terval, we remarked at the second set 
that a new experiment was commencing, 
the E-Effect decreased. 

C) Instead of using a time interval as 
a means of separating the E from the 
test tasks, we directly told the subjects 
that the E problems were characterized 
by one procedure and the test problems 
by another. This brought in the tested 
college classes a decline in E-Effects, not 
in the tested public school classes. It was 
clear in the experiment that the efficacy 
of the procedure was dependent on how 
seriously the experimenter’s remarks 
were taken. 

5. Introducing speed, by decreasing 
the time allotted per problem or by ask- 
ing for speedy responses, increased the 
E-Effect. It led to 100 per cent E-Effect 
in a group which 3 months before had 
shown 60 per cent; and E-Effect, as 
large as in similar groups of the general 
experiment, in another group which pre- 
viously had received clarification about 
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the experimental set-up (see par. 13, p. 
00). 

6. Introducing procedures intended to 
decrease speed attitudes; e.g., by allotting 
more time per problem, by instructing 
the subjects not to hurry, did not change 
the E-Effect in the tested public school 
groups, reduced it somewhat in the col- 
lege groups. When the non-speed in- 
struction was given just before the cri- 
ticals, the E-Effect decreased somewhat 
more in the college classes. When such 
non-speed instruction was connected with 
the direction to take more time in order 
to find more direct and sensible answers, 
the E-Effect showed a strong decrease in 
the tested college classes. 

7. Since in the E problems the posi- 
tion of the jar numbers as to their use 
in the B—A—e2C method was constant, 
and the E-Effect might therefore be 
strongly connected with a positional set, 
we conducted experiments in which we 
changed the position of the jars in every 
problem or only in the test problems. In 
some of the tested college classes, the E- 
Effect decreased somewhat (in C,C, and 
Problem Nine), not in the tested public 
school classes. 

8. As there was the possibility that 
subjects interpreted the demands of the 
experiment in a specific manner, as- 
suming, for example, that one had ‘to 
use all three jars, we introduced the fol- 
lowing variation. We said with every 
task or only with the test problems, “Us- 
ing one, two, or three of these jars, how 
would you obtain —— quarts of water?” 
The tested college groups and some of the 
tested public school groups showed some- 
what smaller E-Effects (but not in C,C,); 
the other tested public school groups did 
not show a decrease. 

g. Similarly, the subjects may not have 
thought of employing the D method be- 
cause of being focused by the E set on 
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using the largest jar. When several 
groups were given this specific instruc- 
tion with every problem: “You do not 
have to use the largest jar,” the E-Effect 
decreased in the tested college group, not 
in the tested public school class. When 
the additional instruction was given only 
with the test problems and not before 
with the E tasks, the E-Effect weakened 
considerably in both the public school 
and college classes. 

10. A) Before the E problems, we gave 
in one public school class a set of jars in 
which, after the solution for one goal was 
found, other goals for the same set of 
jars had to be reached, including goals 
in which a D method was used. The E- 
Effect was not decreased in the tested 
group as compared with the general 
experiment. 

B) We gave another public school 
class, before the E set, three ambiguous 
problems in each of which several ways 
of solution were to be found, presenting 
illustrations. Again there was in the 
tested group no change in the E-Effect. 

C) When with each problem of the 
general experiment or only with the test 
problems, the instruction was issued to 
find as many different methods of solu- 
tion per problem as possible, some 
groups showed decreases in E-Effect, al- 
though many subjects varied mainly the 
E method externally, as, for example, 
changing B—A—eC into B—C—A—C, 
etc. These results were not greatly altered 
even when among the criticals were prob- 
lems of the character of C’ tasks (see par. 
12A, page 36) which allowed a more di- 
rect solution by the filling of just one jar. 

11. As we had noticed in some indi- 
vidual cases that even one E task might 
produce E-Effects in subsequent criticals, 
and since in remarks of the subjects it 
appeared clear that this result was 
brought about because they assumed that 
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the E method in the first task gave the 
rule for the following tasks, we intro- 
duced this factor explicitly in variations. 

A) While working on the E tasks, the 
subjects were asked to find the general 
rule governing the problems. In the 
tested groups this procedure made for 
E-Effects larger than those made by 
similar groups in the general experiment. 

B) In other experiments, we said, 
when the first E task was presented and 
its method of solution illustrated, “This 
is the rule for this kind of problem.” 
The tested classes had 100 per cent or 
neagly 100 per cent E-Effect. 

C) When the rule was given or gen- 
eralized, and only one E problem pre- 
sented, the E-Effect in a number of pub- 
lic school classes was greater than or 
equal to what resulted in the general 
experiment with five E problems. 

12. A) A critical test problem solvable 
by the E method and by an extreme 
direct method—the required amount of 
water obtainable by just filling one of 
the given jars—was presented after the 
E problems. In the tested groups, E- 
Effects in this C’. problem and in the 
subsequent usual criticals were about as 
large as in comparable groups of the 
general experiment. 

B) Even when a problem solvable by 
the extreme direct method but not by 
the E method was presented after the 
E problems or in place of the usual 


Problem Nine, the tested public school ° 


and college classes showed rather large 
E-Effects in the new problem and the 
subsequent usual criticals. 

13. A) In trying to get at the opposite 
extreme of the usual results of the gen- 
eral experiment, we gave before the ex- 
periment a clarification of the ambigu- 
ous nature of the test problems, illustrat- 
ing in a critical task how people may be 
misled on the basis of mechanically 
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carrying over a response, may be blinded 

to a more direct way. When the general 

experiment was then administered, E- 

Effects declined sharply in many cases; 

not in all cases. When the general ex- 

periment was given with a “speed intro- 

duction” or with an increased number 

of E tasks, large E-Effects were found 

again, sometimes as great as in the gen- 
eral experiment. 

B) Still stronger decreases of E-Effect, 
often to zero, were obtained when the 
following procedure was employed: first, 
the general experiment was admin- 
istered, the usual E-Effect resulting; a 
discussion followed in which the subjects 
were led to see both possibilities, the E 
and the D method, in a critical; then the 
entire experiment was re-administered. 
The second time there was no E-Effect— 
all of the tested groups showed 100 per 
cent D solutions.** 

The results were similar when not the 
same set of problems was repeated but 
problems differing in the jar numbers, 
similar only in nature, were given after 
the discussion. 

When after the clarification there 
elapsed a time interval; e.g., one month, 
there appeared some E-Effect (10 per 
cent) in the second presentation of the 
general experiment. 

If in the second administration of the 
experiment, speed conditions were intro- 
duced or the number of E problems in- 
creased, large E-Effects appeared again, 
for some individuals as great as in the 
usual experiment. 

14. A) That in the general experiment 
the E method of solution was illustrated 
in the first E task by the experimenter— 
and not the D method—may have been 
of importance; e.g., by focusing the sub- 

“Repeating the general experiment after a 


time interval, without the intervening discussion, 
did not significantly reduce the E-Eftect. 
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ject on the E procedure, by facilitating 
certain assumptions about the experi- 
ment (cf. hypothesis III, page 29), or 
through the possible prestige of the ex- 
perimenter and assumptions about his 
wishes. Therefore, we conducted a num- 
ber of experiments in which the E 
method was not illustrated by the ex- 
perimenter. In the groups we used, this 
procedure seemed not to reduce the E- 
Effect; it was about as large as usual. 

B) To test the prestige factor, ex)eri- 
menters were employed who, as far as 
could be ascertained, held no positive 
prestige for the group or were disliked 
by the group. So far, this brought no 
decrease of the E-Effect. 

15. It seemed probable on the basis 
of our impressions in the experiments 
that creation of two different kinds of 
atmospheres would bring strong opposite 
results./ If there was an atmosphere 
of slavishness,—of fearfulness,—a ‘“‘test 
atmosphere,” this seemed to work strong- 
ly in the direction of increasing E-Effects; 
if, on the other hand, the subjects felt 
free, not subject to any influences of this 
kind, this seemed to work against the 
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E-Effects. Some results speak in this di) 
rection (see par. 3 of page go), and this 
may also have been a decisive factor in 
the smaller E-Effects and better recovery 
in the progressive school (see page 13), 
but this question will have to be studied 
more directly. | 

16. In order to rule out a number of 
factors mentioned, we made experiments 
of the following kind with some groups. 
The set was not simply given by the 
experimenter; instead the experimenter 
showed only one jar problem—in ma- 
nipulating two jars a certain amount was 
reached—then the class was asked to 
formulate, at home, problems with sets 
of three jars and to write them on a piece 
of paper with the goal to be reached. In 
the next session of the class the papers 
were collected; then apparently reading 
out of them, the experimenter gave the 
problems of the general set. If only one 
E was given, followed by the criticals, 
there was no E-Effect, with the exception 
of one subject; if, as in the general ex- 
periment, the five E tasks were used, 
there resulted again E-Effects of a size 
as in the general experiment. 
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CHAPTER VII 


REPORTS OF THE EXPERIMENTAL VARIATIONS 


N THIs chapter are reported the experi- 
mental variations, some of which al- 
ready have been briefly described in the 
Survey (pp. 34-37). The primary pur- 
pose of conducting these variations was 
to bring about experimentally the ex- 
tremes in E-Effects, that is, 100 per cent 
E-Effect on the one hand and o per cent 
on the other. In attempting to accom- 
plish this, we often introduced in an 
experiment more than one change in the 
usual set-up, with the hope that the 
cumulative effects of the changes would 
produce the desired results. 
The succession of sections in this chap- 
ter follows that of the Survey, except 
where otherwise stated. 


SECTION 1 
More E Problems 
Experiment 1° 


When to three classes of sixth year 


*In this and in the subsequent preliminary 
experiments, as in the general experiment (see 
page 10), for the sake of simplicity we used in 
computing the results only those subjects who 
had successfully solved the last two E problems 
in the E way. 

We shall frequently compare the responses of 
the groups who took part in the following 
changed experimental situations with those made 
in the general experiment by groups of similar 
age, 1.Q., and educational level. Comparison 
with the general experiment is often not simple 
because the range of its results were considerable. 
We shall limit ourselves, therefore, to statement 
of the following kind: If the changed experi- 
mental set-up brings about a very clear change 
in the results as compared with the range of the 
general experiment, that is, if the E-Effect de- 
creases or increases considerably, we shall speak 
of a decrease or increase in E-Effect as compared 
with the general experiment. In cases in which 
the change is not so marked, though indicated, 
we shall confine ourselves to the statement that 
the results lie about within the range of, the 
results of the general experiment. Only differ- 
ences of an outstanding kind are what interest 
us here in these preliminary experiments. — 
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public school pupils ten E tasks were 
presented before the test problems (see 
page 94 for the E problems), the E- 
Effect did increase. Every subject used 
the E method in C,C, and almost every 
subject failed to solve Problem Nine. Of 
course, in the general experiment there 























TABLE 12 
C,C: C;C, #9 
O's 
E* E F 
6B 31 100 97 97 
6B? 42 100 100 100 
6B 39 100 100 100 





* In order to shorten the reports of these pre- 
liminary experiments, we focus on the question 
of whether the response was E or D in the criti- 
cals, D or F in Problem Nine: A response which 
showed clearly that the E method was used, was 
counted as E (even if, as sometimes happened, an 
error in computation was involved); similarl 
with a D response. The very rare cases which 
did not clearly fit these categories of E or D, 
D or F, were omitted from the results. In this 
way, Eand D in the criticals, D and F in Problem 
Nine, add up in each case to 100 per cent. This 
permits a simplification of the tables. We shall 
present in this and in the subsequent tables only 
the per cents of E responses in the criticals and 
the per cents failures in Problem Nine. To obtain 
yg cents of D responses in the criticals and 
in Problem Nine one need only subtract the 
given figures from 100 per cent. 


were a few public school classes that 
gave 100 per cent E of C,C, and nearly 
100 per cent failure of Problem Nine but 
these were very few in number. Here, in 
every case, there was 100 per cent E of 
C,C, and almost 100 per cent E of €,C, 
and 100 per cent failure. 


Experiment 2 


We have conducted a number of pre- 
liminary individual investigations with 
college students, using 10, 15, 20, 25, and 
30 E problems. Since the cases are too 
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few to be of any quantitative significance, 
we shall here report on the general trend 
of the results. 

1. A few subjects soon tired of repeat- 
ing the E method and refused to con- 
tinue with such “insane” tasks. 

2. Others also became bored by the 
repetition but, after protesting, said that 
they were going to find a sensible way, or 
at least another way of solving the prob- 
lems. In one of three of such cases, the 
D method was discovered as soon as C, 
was presented. The subject exclaimed, 
“Thank the Lord. At last I don’t have 
to repeat. I think I see the point of the 
experiment—I was supposed to become 
mechanized.” 

3. Others thought that they were be- 
ing tested on their ability to solve easy 
tasks quickly. In such cases we had a 
speed test—the subjects trying to solve 
each problem in less time than the previ- 
ous one—and, of course, Einstellung Ef- 
fect. 

4. A few suspected a trick of some 
sort and stopped every now and then to 
say, “Well, where is the catch?’ But by 
the time the criticals were given, their 
cautiousness had ceased, and they gave 
E solutions. 

5. Some subjects obediently repeated 
the E method in each problem, saying 
nothing, but working carefully and dili- 
gently at the tasks. 

6. Of the score of college subjects stud- 
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ied we came across only one who slowly 
and painstakingly dealt with each prob- 
lem, at times trying new approaches in 
the E problems (which failed). When he 
came to C, he used the D method im- 
mediately. Later he said that he tried 
to do each problem as sensibly as possible 
and not just repeat what he had done 
before. 

It would be of interest to see what oc- 
curs if E tasks are given to a subject until 
he refuses to do any more. When C, is 
then presented, will the D method be 
used? 

Conclusion. Increasing the E_ prob- 
lems increased the E-Effect. The pre- 
liminary experiments indicate that the 
attitude of the subject to the problems 
was influential in détermining the de- 


velopment and strength of the resulting 
Einstellung. 


SECTION 2 
A. Fewer E Tasks 
Experiment 1 


Before the test problems only E, and 
E, were given. Although these classes had 
but two E problems, the amounts of E 
solutions of C,C, in the Plain groups 
were as great as those made by similar 
groups in the general experiment. In the 
public school Plain groups the per cent 
failure of Problem Nine was as large as 
usual; but the failures decreased in the 
adult and college Plain and DBB groups. 
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TABLE 13 
Plain DBB 
CC, C;C, #9 CC, C;C, #9 
O's O's 
E E F E E F 
Coll. 15 77 61 ° 15 70 37 re) 
Coll. 18 72 31 6 18 47 9 ° 
Adult 27 75 63 37 32 64 10 9 
P.S. 23 80 60 61 
PS. 25 64 60 52 
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Experiment 2 


Will there be no E-Effect if only one E 
task is used? In one 6B class of 29 pupils 
we gave the test problems after only E, 
had been presented, and yet the E-Effect 
was similar to that of some equivalent 
groups of the general experiment: 64 per 
cent E of C,C,, 59 per cent E of C,C,, 
44 per cent failure of Problem Nine. 

Discussion after the experiment brought 
out that some children thought they were 
to practise in all the problems a rule or 
formula illustrated in E,. (Cf. Experi- 
ment 1 on page 38.) Others said that they 
used the E method because they had not 
been told to seek other methods or be- 
cause that was the method first used. 


Experiment 3 


Perhaps there would not be E solu- 
tions of the test problems if the subjects 
were given three different problems,** 
none solvable by the E method before 
the one E task. (Cf. pages 63-64.) 
Since four methods were used before the 
test problems, there would be less likeli- 
hood of the subject developing a tend- 
ency to use just one of these methods, 
the E procedure, and certainly less 
chance for him to believe that it was the 
E method which applied to all these 
problems. If he inferred anything from 
the first four, it should have been that 
each problem had another method of 
solution. But, in a 6B! class of 35 pupils 
(termed by the principal the “brightest 
class in the school’) there resulted: 


CC; 6iZ E CC, 60%E Fg: 43% F. 
After the experiment a number of 


subjects reported that from the begin- 
ning they had been seeking a rule or 


7%. 150 25 get 100 
2. 36 4 8 get 24 
3. 29 3 get go 


: 


procedure to solve these problems. The 
first three problems offered them some 
difficulties, but after E,, matters were 
simplified because one method worked 
in all problems (or in all but one: Prob- 
lem Nine). These children, like many 
subjects of Experiment 2, regarded the 
problems as necessarily solvable by the 
same method, and they evinced a strong 
desire to find the method. Again we see 
in public school subjects this search for 
one procedure for a series of problems. 
The three differing problems were not . 
sufficient to destroy this attitude. 


Experiment 4 


Individual experiments corroborate 
the above results. One E problem pro- 
duced E-Effects when the subject was 
striving to find a procedure to solve all 
of the problems. When the subject had 
no such desire, when he was not hurry- 
ing to finish quickly, when he did not 
believe that he was practising a method 
which solved a certain type of problem, 
when he carefully examined each prob- 
lem trying to find various solutions, 
there appeared to be less tendency to use 
the E method in the criticals or Problem 
Nine. 

Described elsewhere in this paper are 
the ‘““The E Method as a Rule and Only 
One E Problem” and the “Alternating 
E and Non-E Tasks” variations, in which 
a test problem was preceded by only one 
or two E problems. The E-Effects found 
in these experiments were smaller than 
those which resulted from the above de- 
scribed procedures. 

Conclusions. From the above experi- 
ments we cannot conclude that reducing 
the number of E problems will, ipso 


(no E method, no D method) 
(no E method, D method) 
(no E method, no D method) 
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facto, reduce the E-Effect. In some cases 
it did reduce it; in many cases it did not. 
Decisive seems to be the attitude of the 
subject toward the problems. 


B. Alternating E and Non-E Tasks 


Will the E-Effects decrease if E tasks 
are alternated with problems not solv- 
able by the E method but solvable by 
the A + C or A — C methods (problems 
similar to Problem Nine)? The experi- 
ment was conducted in the usual fashion 
through E,. The subsequent problems 
given, in the order of their presentation, 
were E,, 4 —C problem, E, 4 +C 
problem, E;, C,, C,, #9. In four 6B 
classes the E solutions of C,C, ranged 
from 10 to 21 per cent, and failures of 
Problem Nine from 6 to 19 per cent, 
indicative of a considerable decrease in 
E-Effect, as compared to the general ex- 
periment and even as compared to pub- 
lic school groups given only two E prob- 
lems (see page 39). 

Moreover, as a last problem the classes 
were given 10, 96, 4, get 58, not solvable 
by the E method but by B — 2C — 3A 
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By alternating problems solvable by 
three methods (B —A—2C, A-—C, 
A + (C), this procedure violated an ac- 
cepted rule of pedagogy—in the initial 
learning period, isolated drill should be 
used; you can teach only one thing at a 
time. Many of our subjects, however, 
were not only able to use all three meth- 
ods, each when necessary, but were also 
able to cope with a problem iequiring a 
method other than the three just prac- 
ticed. 


C. Presenting Problem Nine Earlier 
in the Experiment 


Experiment 1 


If Problem Nine is presented earlier in 
the experimental set-up, and the subjects 
allowed an opportunity to see the diff- 
culties which repetition of the E method 
leads to, will the E-Effect decrease? In a 
6B class of 37 subjects Problem Nine 
was given immediately after E,. One min- 
ute after its presentation we asked those 
who solved it to write why they thought 
the others had failed; those who did 
not solve it were given 28, 3, get 25 quarts 
































TABLE 14 

E, |A-C| EB. |A+C| Es |GG:| #9 New Problem 
Class Os| E | F | E ee Se E' Other F 
6B 33 07 24 90 15 94 21 18 61 ° 39 
6B 30 87 10 90 10 87 10 19 49 19 42 
6B 30 93 20 go 13 93 10 6 64 30 6 
6B 31 90 10 97 16 94 21 18 78 13 9 








(E’ Method) and by 5A + 2C (other 
method), This problem, when given to 
three 6B classes after the general experi- 
ment, had not been solved by even one 
subject. Here there were many subjects 
in each class who solved the problem, 
solutions ranging from 61 to 94 per cent 
in the four classes. 


of water, and then told to return to 
Problem Nine, and if they were success- 
ful now, to write why they had previ- 
ously been unable to do it. We then con- 
tinued with E,E,E,C,C,. The E-Effect on 
C,C, was as large as in some sixth year 
groups of the general experiment (68 
per cent E). The pupils’ comments were: 
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“It became easy”; “I found the trick”; 
“—the rule’; “One method always 
worked.” 

Experiment 2 


Perhaps the subject tried to use in E, 
the A — C method which he had learned 
in Problem Nine but, since it did not 
apply, had to use the E solution. The 
same thing might have happened in E, 
and E,, so that by the time he came to 
C,C, he no longer bothered to look for 
D solutions. But then he should not 
show E-Effects if between the E problems 
criticals were interspersed: E,C,E,C,E.- 
C,C,. This was done in two public school 
classes. They showed markedly less E- 
Effects than most groups of the general 
experiment—only 16 and 17 per cent E 
of C,C,. | 

Contained in the following table are 
the per cents E solutions or failures of 
each problem presented in the experi- 
ment. The last column (C,C,) is the one 
with which we are now mainly _con- 
cerned. 
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sequent E problems, tasks in which a 
direct method could be used, did we ob- 
tain decreased E-Effects. 


SECTION 3 
More Extinction Tasks 


Would Extinction Effects increase if a 
greater number of extinction tasks were 
given? Below are described several ex- 
periments in which three extinction 
tasks were presented after C,C, and be- 
fore C,C,. In order to ascertain whether 
the subject had merely substituted the 
method of the extinction tasks for the 
E method, or whether the extinction 
problems had made him face problems 
directly, we added after C,, a C’ prob- 
lem (3, 64, 29, get 3), solvable by filling 
one jar or by the E method. Except for 
the increase in the number of problems, 
the set-up and the method of administra- 
tion was that of the general experiment. 


Experiment 1 


The three extinction problems used 











| TABLE 15 
O's E, E, #9 E; C; Ey Cy Es CC; 
— E E F E E E E E E 
5B‘ 32 75 5° 6 44 25 81 12 88 16 
5B 30 47 93 27 73 13 93 53 93 17 



































Summary. So strong was the tendency 
to develop an Einstellung that it could 
not be destroyed by presenting Problem 
Nine sooner and allowing the subjects to 
realize why they had failed to solve it. 
Only by interspersing, between the sub- 


were all solvable by the A — C method 
(28, 76, 3, get 25 (Problem Nine); 39, 93, 
4, get 35;°29, 52 9, get 20). A 5B class 
and a class of college juniors served as 
subjects. [Four college students claimed 
that they used the D method beginning 











TABLE 16 
CiC, Extinction Tasks C;C, Me 
i P57 3 | FS) Bob dD 
PS. 33 ee 76 24 76 24 76 24 86 14 85 15 
Coll. 28 S7 43 po 64 2I 79 21 79 30 70 39 «(61 
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with C, because they then discerned a 
sudden change in the experimenter’s 
voice and interpreted it to mean that a 
new kind of problem would follow. (Cf. 
hypothesis IIT)] 

The Extinction Effect in the public 


43 


ment 1 had been hindered by their be- 
lief that these were subtraction examples, 
we took steps to obviate such assump- 
tions by giving three extinction prob- 
lem of an A +C character (28, 63, 2, 


get 30; 11, 59, 4, get 15; 22, 77, 3, get 




















TABLE 17 
: C,C, Extinction Tasks CC, | ” 
" ep]? Ss | Pos | Fee eo ED 
om fee ve 3 2S ae eee ss 














school class (5 per cent) is similar to 
that obtained by the use of Problem 
Nine only, but in the college class the 
effect (27 per cent) is somewhat bet- 
ter than in equivalent groups of the 
general experiment. Comparison of pub- 
lic school with college results is made 
difficult by the large difference in initial 
E-Effect and by the children’s smaller per 
cent solutions of the extinction problems. 
Some reason for the large per cent fail- 
ures of solutions in the public schools 
and for the apparent ineffectiveness of 
the extinction tasks in bringing about D 
solutions of C,C, and C’, is revealed 
when we learn that 23 of the 33 pupils 
wrote that they thought they were prac- 
tising a rule or a method, many adding 
that all the examples were subtraction 
examples. The comparatively large per 
cents D solutions of C,C, and C’ in the 
college classes, and the comments of the 
subjects, serve to show that recovery was 
quite good in this group, and that it was, 
by and large, not mere substitution of an 
A — C for a B — A — 2C habit, but gen- 
uine recovery, a realization of the pos- 
sible danger of applying an oft-repeated 


method. Still, 39 per cent of the college 
students solved C’ in the E manner. 


Experiment 2 


Since many of the pupils of Experi- 


25). This set-up was administered to a 
6B class and a college junior-senior class. 

Now the public school as well as the 
college class has more recovery than 
similar groups of the general experi- 
ment: 35 per cent and 55 per cent for 
the public school and college classes, re- 
spectively. For the first time an ele- 
mentary school class shows a clear-cut 
recovery effect, even giving a substantial 
per cent D solution in C’. It is interesting 
to note that in this class only 8 of the 
31 children wrote that they thought they 
were practising a rule—each of the 8 
gave o per cent D in every critical and 
extinction problem. 


Experiment 3 


In another variation we presented both 
A —C and A+ C extinction tasks: 11, 
59, 4, get 15 (A + C); 28, 76, 3, get 25 
(A — C, #9); 28, 63, 2, get 30 (A + C). 
A college junior group which partici- 
pated in this experiment showed large 
recovery effects as shown in Table 18. 

But a 6A class of 15 subjects showed 
a very poor Extinction Effect. Examina- 
tion of the answers they gave to the 
questions posed after the experiment 
showed that all but 3 subjects claimed 
they were practising a rule, that these 
were subtraction examples, that al! 
could be done in the same way. ‘Iwo ol 
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TABLE 18 





O's CC. 


Extinction Tasks 


| CC Cc’ 





E D 7223 


os 1 es 1 ED E D 











Coll. 25 80 20 72 28 








40 60 | 44 56 | 32 68 32 68 





the 3 showed D solutions in each of the 
criticals and extinction tasks; one showed 
all E solutions. The other 12 subjects 
gave the results shown in Table 19. 


lem an A — C task (C,), following it by 
C;. This set-up was administered to two 


_college classes and one public-school class 


as shown in Table 20. 


TABLE 19 








los}E|po|rFils{[rils|rl{s|e|p|el|o. 


PS. | 2 | 83 | x7 | 100| © | 75 | 25 | 100| © | 79 | 2x | 92 | 





Not evident in the table is the fact 
that they had o per cent D in C,, which 
is solvable by an A + C soiution. 

This group illustrates the importance 
of the attitude of the subject to the tasks. 
Extinction problems, in and of them- 
selves, cannot produce D solutions so 
long as the subject is centered on re-. 
peating or practising a rule. This brings 
to mind the behavior of those subjects 
who failed to recover even after a total 
of eleven extinction tasks, among which 
the same critical was interspersed four 
times (see par. 4 of page 33 for this ex- 
periment). 


Experiment 4 , 


From the foregoing experiments it 
seems that A + C extinction problems 
were more effective in producing re- 
covery than the A — C problems; there- 
fore, let us substitute an A + C task (28, 
63, 2, get go) in place of the usual 
Problem Nine which is solvable by the 
A —C method. In the general experi- 
ment the first critical following Problem 
Nine differed from it in the kind of di- 
rect method required (#9: A — C; C,: 
A + C). To keep the relationship similar 
we gave after the new extinction prob- 


\ 


In the public-school class the extinc- 
tion task was as ineffective as ever. The 
comments of the subjects indicate that 
they sought to employ one method in all 
the problems, that they thought they 
were practicing a rule. When such an 
attitude toward their work existed, an 
extinction task, whether of an A + C or 
A — C type, could be of little avail. In 


TABLE 20 





O’s CC, CC, #9 
2- Dl: DBT <s 


i 








Coll. A 28 | 72 28] 30 70| 32 68 
Coll. B 30 | 80 20] 26 74] 23 77 
P.S. 30 | 83 17 | 83 171] 70 30 














the college classes Extinction Effects were 
somewhat larger than was generally the 
case. 

The results are not very decisive. All 
we may say is that an extinction task of 
an A+ C type may in some cases pro- 
duce better recovery. Possible reasons for 
its greater efficacy are not difficult to find: 

1) It takes the subjects’ thoughts away 
from subtraction. 

2) It shows that addition can be used. 

3) Since it differs from the other (sub- 
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traction) problems, it may stand out 
more vividly. 

Summary and Conclusions. 1. In the 
college classes there was in each of the 
three experiments a marked increase in 
D solutions of C,, C,, C’, the criticals 
following the three extinction tasks. But 
we have to note that in no case did the 
E-Effect go below 28 per cent, not even 
in the critical with the most direct solu- 
tion, C’, In the public school classes the 
extinction tasks appeared to be effective 
only in the second experiment where 
they had been of the A + C kind, but 
even here there was 44 per cent E solu- 
tion of the C’ critical. 

2. The college classes consistently had 
more D solutions of the extinction prob- 
lems themselves than did the public 
school subjects, and it was only in the 
second experiment that the pupils 
showed any considerable solution of 
these tasks. Some pupils did not solve 
any of the three tasks. It is an interesting 
phenomenon in itself that three extinc- 
tion tasks, one after the other, did not 
more frequently lead to D solution of 
the second or third. 

3. It seems as if the extinction prob- 
lems were effective in producing more D 
solutions only when they themselves were 
solved. For a systematic study of this 
matter it would be necessary to fraction- 
ize the subjects’ responses in such a way 
that we would take into account the so- 
lution or non-solution of each of the 
three extinction problems: FFF, FFD. 
FDD, or DDD, and compare the D solu- 
tions of C,, C,, C’ in each of these cate- 
gories. This was done, revealing two ad- 
ditional cases, FDF, and DFF. Since the 
number of subjects in each group was 
small, we shall here present our findings 
in only a general way. The results indi- 
cated that there was the most recovery 
when all the extinction tasks were solved 
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and the least recovery when none of 
them were solved. However, there were 
classes wherein one-third of the subjects 
who had solved all the extinction prob- 
lems used the E method in one or more 
of the subsequent test problems; there 
were a few subjects who, although failing 
to solve any of the extinction tasks, 
solved the subsequent test problems in 
the D way. Thus, though on the whole 
there is a correspondence between re- 
covery and solution of extinction prob- 
lems, solution of these did not in every 
case lead to D solution of the subsequent 
criticals and failures did not in all cases 
lead to lack of recovery. Why a subject 
should resume the E solution after solv- 
ing three extinction tasks in the D way 
we do not know. Perhaps it depends, to a 
certain extent, on various attitudinal 
factors. 


SECTION 4 


A. Separation of Test Tasks from E 
Tasks by Time Intervals 


Experiment 1 


If the E problems were separated from 
the test problems by a time interval of 
an hour or so, would there be a decrease 
in E-Effect? If an Einstellung is “the set 
which immediately predisposes an organ- 
ism to one type of motor or conscious 
act,”’*? then we should expect a decrease. 

To a 6B class of 35 subjects we ad- 
ministered the usual experiment through 
E,, then collected the papers and left the 
room. After one hour (in the meantime 
the class had had a geography lesson) we 
re-entered the room, distributed new 
papers, and presented the remaining 
problems of the usual experiment. FE 
Effects were as large as in the genera! 
experiment, 


C,C; 70%E CC: 57%E #9: 60% F. 


* H. C. Warren, Dictionary of Psychology, 
New York: Houghton Mifflin Co., (1934) p. 37). 
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In questioning the subjects, we ob- 
tained some reasons for the E responses. 
Many thought that the “second test’”’ was 
administered in order to see how well 
they “had learned before’ (E session). 
Nearly everyone remarked about the 
similarity of the problems of parts one 
and two and said that they had been 
aware of it as soon as the first problem 
of the second set was presented. When 
part two was given, they tried the “old 
method,” some said, and happy that it 
was successful, they continued to use it. 
One or two had difficulty in recalling 
how they had solved the previous prob- 
lems and tried very much to remember. 
But there were some who reported that 
as soon as the first problem of part two 
was presented, they saw “the easy method 
right in front of the nose.” 

Perhaps if a time interval greater than 
one hour were used, the E responses to 
the test problems would be less frequent. 
Such a procedure was followed in several 
experiments to be described below, 
wherein we re-tested subjects who had 
developed an Einstellung in order to 
determine whether they would continue 
to show E-Effect after various lengths of 
time had elapsed. If the Einstellung is a 
set which immediately predisposes one, 
etc., we should expect these subjects not 
to show the E-Effect after some time. In 
short, these experiments were designed 
to answer such questions as: Once an 
individual develops an Einstellung, how 
long does it endure? Does he continue to 
use the E method indefinitely or after a 
period of time does the E-Effect wear 
off? 

Experiment 2 


To three 6B classes we gave the usual 
experiment through C,. A day later to 
one, a week later to another, and a 
month later to still another, we gave 
only C,C,. In the results we used ‘the 


responses of only those subjects who in 
the first session solved both C, and C, 
in the E manner. How did these subjects 
who previously had shown E-Effects solve 
C,C, after a lapse of a day, a week, or 
a month? 














TABLE 21 
Class 6B | 6B 6B 
Subjects — 21 28 22 
ME CC. 100 100 100 
Time elapsed day week month 
% ECC. 7° 55 27 
Difference 30 45 73 








The E-Effect fell off with the passing 
of time,** but after one day the results 
were not much different from those of 
the usual experiment, and even after 
one month there was some E-Effect. 

Questioning the subjects who gave E 
solutions the second time we found that 
a number of them thought they were 
being tested on their memory of what 
they had done the first time. They prided 
themselves on not forgetting. 


Experiment 3 


After all of the usual problems had 
been presented by the experimenter to 
four public school classes, the class 
teachers presented again C,C, and Prob- 
lem Nine on both the third and eighth 
day after the initial experiment. Using 
only the responses made by those sub- 
jects who previously had solved all the 
criticals in the E way and had failed to 


* Although one may suspect that the decrease 
in E-Effect is due to the fact that in the interim 
the subjects learned of the D method from their 
classmates who had used it, as far as we know, 
this did not occur. 1) To begin with, the E-Effects 
were very large—in the 70’s and 80’s—and the 
pupils who used the D method were in the small 
minority. 2) Intensive questioning at the end 
of the second session with such questions as, 
“Were any of you clever enough to learn another 
way of doing these problems, since I was here?” 
produced always answers in the negative. 
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. TABLE 22 
Per Cent E in C,C, Per Cent Failure of #9 
Class 
6B! €B* 5B? 5B‘ 6B! 6B4 5B 5B‘ 
Subjects 17 17 22 16 17 17 22 16 
At first 100 100 100 100 100 100 100 100 
After 3 days 82 97 73 100 71 88 45 44 
After 8 days 47 29 36 56 18 18 36 25 




















solve Problem Nine, we find the E-Effects 
shown in Table 22. 

1) Between the third and eighth day 
there was more weakening of the E- 
Effect on C,C, than between the first 
and third day. 

2) The failures to solve Problem Nine 
decreased more in two classes between 
the first and third day. In two others the 
reverse was true. These latter classes had 
less failure after eight days than the two 
former. 

3) Although the E-Effects decreased, 
they were considerable even after eight 
days: 29 to 56 per cent E of C,C,, 18 to 
36 per cent failure of Problem Nine. 

Many of these subjects, too, regarded 
the subsequent presentations of the test 
problems as memory tests of what they 
had been “taught” the first time. 


Experiment 4 


In individually conducted experiments 
we found that -when the criticals were 
given again immediately after the entire 
usual experiment, a few subjects, who 
previously had solved them in the E man- 
ner, now gave D solutions and appeared 
amazed when shown their former E re- 
sponses; in other cases, however, the E- 
Effect was shown in the criticals even 
after time intervals of a day, week, or 
month. 

Conclusions. The separation of the 
test tasks from the E tasks decreased the 
E-Effect in some groups but not in others. 
The results seemed to depend on 


whether or not the subject thought the 


second set of tasks a continuation of the 
first. 


In some groups and in some individu- 
als there was no immediate appreciable 
drop in E-Effect, and in others there was 
a steep drop. This speaks for hypothesis 
II, page 28, raising the problem of per- 
sonality differences: Firstly, some fall 
victim to a mechanized state of mind 
more easily than do others; secondly, in 
some individuals a mechanized habit per- 


sists strongly, and in others it wears off 
rapidly. 


B. Separation of Test Tasks from E 
Tasks by Time Interval Plus 
Additional Comments 


Experiment 1 


In the experiments of the previous 
section the E and test tasks were sepa- 
rated by a time interval,** but many 
subjects still regarded the two sets of 
problems, not as two, but as one series 
and showed E-Effect. (Note subjects’ 
comments in this connection.) ‘To reduce 
the possibility of this view of the prob- 
lems we conducted the following experi- 
ments. The usual set-up was adminis- 
tered through E, and after telling the 
subjects that it was the “end of the ex- 


*® This was done in Experiment 1 (page 45) of 
the previous section. In the other experiments 
we gave some criticals in the first session. Since 
these criticals were solved in the E manner by 
the subjects whose results were reported on, and 
were, so to speak, “E problems” to them, we may 
think of the time interval which elapsed as an 
interval between “E” and test tasks. 
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periment” (which was not said in the 
experiments of the previous section) we 
collected the papers and left the room. 
After one half hour we returned to 6B* 
(which in the meantime had had a his- 
tory lesson), and after one hour to 6A* 
(which in the interim had had one half 
hour of work of their own choice; e.g., 
newspaper reading, followed by one half 
hour of drill in addition of fractions). 
On re-entering the classroom we told the 
subjects that a new experiment was to 
begin (which we had not done in the 
experiments reported above) and pre- 
sented as usual C, through C,, | 


TABLE 23 





O's CiC. | CsC, #9 


Inter- 
- Class oat 





E E F 





6B 1/2 26 29 15 15 
6A3 I 20 48 26 7 




















The E-Effect on C,C, was slightly de- 
creased in one class but markedly so in 
the other. In both classes there was a 
sharp drop in E-Effect on #9, C,C,. 
Surprisingly, there was more E-Effect, in 
the criticals, in the class in which one 
hour elapsed than in the class which had 
the half hour interval. Why this was we 
cannot say. Perhaps it was due to atti- 
tudinal differences between the two 
classes, or to the drill lesson had by the 
one hour interval class; or perhaps the 
decrease in E-Effect is too gross a phe- 
nomenon to correspond to so fine a dif- 
ference as between one half hour and 
one hour. 

Questioning after the experiment 
brought out the following comments 
from those who had used the E method: 
“I thought I had to subtract”; “I thought 
I had to use all three jars’; “I thought 
you wanted to see how well I knew the 


\ 


old (E) method”; “I wanted to show you 
how well I remembered it”; “The old 
method worked in the first problem, so I 
used it in the others”; ““The old method 
worked, why should I bother to look for 
new ways?” And one subject said, “I saw 
that (the D) method but thought it was 
too easy and it might be wrong to use it.” 


Experiment 2 


We introduced a change in the pro- 
cedure of Experiment 1 by rearranging 
the order of the test problems so that 
Problem Nine was the first problem 


presented in the second session. This 


was done so that subjects would be less 
likely to think the second set of prob- 
lems similar to the first because, at the 
onset, they would have difficulties in try- 
ing to use the E method. Thus, three 
factors were combined in this experi- 
ment to help the E problems to be 
viewed as distinct from the test prob- 
lems: time interval, remark in second 
session that new experiment was being 
given, and “extinction.” For the sake 
of comparison, another class was, given 
the experiment without any time inter- 
val between the problems and without 
the additional remark, but with the 
problems so rearranged that Problem 
Nine came before C,C,, C,C,. 











TABLE 24 
Inter- : #o | CiCe | CrCa 
Class O’s 
val F E " 
6B! ° 20 68 80 80 
6B" % 22 27 16 22 
6A! 2 21 10 Io I 7 




















The groups with a time interval be- 
tween the E and test tasks had much less 
E-Effect than the group which had no 
time interval. The two hour interval 
group had somewhat less E-Effect than 
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the group with the one half hour inter- 
val. Although the present one half hour 
interval group had been given Problem 
Nine before C,C,, C,C,, it did not have 
less E-Effect than the corresponding 
group of the preceding Experiment 1 
(page 47). 

The comments revealed some attitudes 
and assumptions similar to those found 
in Experiment 1. Some tried to remem- 
ber the method they had used before, 
and finally did remember. Note the in- 
crease in E-Effect in C,;C, as compared 
with C,C,,. 

Conclusions. When the test problems 
were separated from the E problems, by 
means of a time interval and a remark 
that a new experiment was starting, there 
was in general, a decrease in E-Effect. 
But some subjects persisted in viewing 
the E and test problems as belonging to 
one series. Theresults with regard to the 
effectiveness of various differing time in- 
tervals are not clear. This may be at- 
tributable to the fact that the number 
of subjects tested was few and the differ- 
ence between one half and one hour is 
not sufficiently great for differentiation. 


C. Other Attempts at Separating the 
Test Tasks from the E Tasks 


Below are reported a number of ex- 
periments in which a rather extreme 
method was employed in an attempt to 
make the test problems be viewed as dis- 
tinct from the E problems; i.e., the sub- 
jects were told that the E problems were 
characterized by one procedure and the 
test problems by another. (Cf. hypothe- 
sis IV, page 29.) 


Experiment 1 


In a college class of 20 women students 
we said, after the illustrative problem 
and before E,, “You will receive two se- 
ries of problems, the first group solvable 
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by one procedure and the second by 
other procedures. Here is series one.” 
With this, they were given E, through 
E, in the usual manner. Then: “Now 
comes series two to which other methods 
apply,” and C,, C,, #9, C;, C, were pre- 
sented in 214 minute intervals. At the 
conclusion of the experiment they were 
asked to write on their papers answers 
to these questions: Was there a difference 
between the problems of the first and 
second series? If so, how did they differ? 
Did you use different methods for the 
two series? What were your methods? If 
you did not change your mode of solu- 
tion in the second group, why did you 
not? 

On the basis of their answers, the class 
could be divided into two groups, those 
who thought the two series of problems 
(E and test tasks) alike and those who 
reported in C, or in one of the other 
criticals or in Problem Nine that they 
became aware of a difference. The for- 
mer consisted of 8 students, 4 of whom 
boasted that they immediately recognized 
the similarity of the two series of prob- 
lems. Their results were 


C,C,: 100% E C,C,: 75%E #9: 75% F. 


The 12 subjects who said they saw a 
difference showed 


C,C,: 38%, C,C,: 8%, E 


#9: 16%, F. 


Another college class of 27 men again 
gave clear-cut results. Three subjects 
thought the two series similar: 


#9: 67% F. 


Twenty-four claimed that they were 


aware of the difference between the two 
series: 


C,C,: 13% E 


C,C,: 100% E C,C,: 67% E 


CC; 8% E #9: 0% F. 


Those who believed that the second se- 
ries (test problems) differed from the 
first (E problems) gave less E-Effect than 
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was made by college groups in the usual 
experiment. Those subjects in each class, 
who in spite of the experimenter’s as- 
sertions, failed to make a distinction be- 
tween the two, gave large E-Effect. 


Experiment 2 


We postponed the new instruction 
until the test problems, so that up to 
and including E,, the class of 20 6B chil- 
dren received the general experiment. 
After E, we said, “Now you will be given 
a new set of problems solvable by meth- 
ods other than the one you’ve been using 
up to now.” Their papers were collected, 
new ones distributed, and C, through C, 
presented. E-Effects did not decrease but 
were as large as in similar groups of the 
general experiment: 


C,C,: 80% E C,C,: 80% E #9: 60% F. 

Asked why they did not find another 
method, even when told of new possi- 
bilities, they said, “I saw no difference”; 
“I tried the old method and it worked, so 
I used it’; “It still gave me the right 
answer”; etc. The children referred to 
the problems as “subtraction examples,” 
one of them putting it so: “All you do 
is subtract and you always get the an- 
swer.” The viewing of the problems as 
subtraction examples may explain the 
higher per cent of E in the A + C criti- 
cals than in the A — C criticals (70 per 
cent E in C,C, but go per cent E in 
C.C;). Some subjects were apparently 
unaware that an additive solution ex- 
isted. 

This procedure was not successful. We 
need a set-up which will make the dis- 
tinction more obvious to the subjects. 


Experiment 3 


After the illustrative problem a 6A 
class of 20 subjects was told that) they 
were to receive two groups of problems, 


the first group solvable in one way, and 
the second group in entirely different, 
easier, and better ways. ““The problems 
of both groups will look alike, but if you 
keep your eyes open, you'll see that dif- 
ferent methods can be used in the second 
group.” After E,, we collected the papers 
and handed out new ones, saying, “We 
have finished the first set. Now come the 
examples that have different solutions.” 

Questioning after the experiment re- 
vealed that only 2 subjects saw any differ- 
ence between the two series. These 2 gave 
D solutions to each of the test problems. 
The 18 others wrote that the two series 
were “the same’’—each used the term 
“subtraction” to describe the problems. 
These 18 had E-Effects as large as in the 
general experiments: 

C,C,: 92% E C,C,: 80% E 


#9: 56% F. 
They showed more E in the A + C criti- 
cals than in the A — C criticals. 

It is well to note, in connection with 
the large E-Effect and the characteriza- 
tion of the problems as subtraction ex- 
amples, that even in the grocery store 
introductory problems (see page 10) the 
children showed signs of guessing a pro- 
cedure or a process. Instead of looking 
at the task, they shouted out, “divide- 
multiply-add-subtract” even in those in- 
stances where only one jar had to be 
filled. At first glance they hurled “pro- 
cesses” at the problem and we had to 
caution them to examine each problem 
before deciding on what to do, Thus, 
early in the experiment we noticed the 
operation of a school-acquired method of 
dealing with problems which might have 
produced the results.*° 


* The teacher of this class later informed us 
that the assistant principal, who is in charge of 
arithmetic supervision, has instructed the teachers 
to have the children name the process involved 
before they do the work. If they are unable to do 
so, they are marked “incorrect” even though they 
do solve the problem. Perhaps the children’s be- 
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Experiment 4 


In another sixth year class we followed 
the procedure of Experiment 2 but made 
the instruction after E,; more pointed. 
After collecting the papers when the E 
tasks were completed, we told the sub- 
jects to formulate the method they had 
used. We then said, ““Try not to use it 
hereafter. I'll give you one minute to 
make up your mind not to use it any 
more.” New papers were distributed, and 
with each test problem they were told, 
“Look for the new ways. Do you see a 
different method? Write after your an- 
swer whether or not you found it.” 

We separated the subjects into those 
who wrote, in answer to our question- 
ing, that the problems of the first and 
second series were dissimilar, and those 
who thought the problems the same, who 
said that the- previous method still 
worked, tnat all the examples were sub- 
traction examples, etc. In this manner, 
we had two groups of 12 subjects each. 
The half that claimed they saw the dif- 
ference between the E and test prob- 
lems had little E-Effect, the others had 
very large E-Effect. 


TABLE 25 





C,C. C;C, #9 


Saw Diff. 17% E| 4HE| 8%F 
Saw No Diff. 7ISHE!| HE! 50%F 

















Experiment 5 


In order to make the dichotomy be- 
tween the E and the test problems more 





havior in our experiment was influenced by this 
training. Once they guessed that the answer was 
obtainable by subtraction, the problems became 
subtraction examples to them. When the second 
series of problems was given, it looked just like 
the first series of “subtraction é¢xamples,” so they 
guessed “subtraction” again—and it worked. As 
long as they could name the process, and the 
process gave an answer, there was nothing to 
worry about. 
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noticeable we said with each E task, “Re- 
member, in this group the examples can 
all be solved by one method. Just think 
of the method you used before. It will 
work here too.”” When the subjects were 
asked, after E,, to formulate the “rule” 
which they had used, most of them wrote, 
“subtract,” some specified how to sub- 
tract. (Cf. expériments in Section 11, 
pp. 67 to 69.) Before going on with 
the criticals we said, “Now turn over 
your papers. On this side of the page 
you are going to do the second group of 
problems. These also involve the measur- 
ing of water, but in these there are other 
and better ways of getting the water. Let 
us see if you can find them.” With C, 
and C, we cautioned, “Look for the bet- 
ter way to do it. Write whether or not 
you have found it.” (Some children 
wrote on their papers or called us over 
and told us, ““There is no other way. You 
can still get the answer by the old method 
—by subtracting.”) In Problem Nine we 
said after 114 minutes, “I told you that 
there is a new and better way to do these 
problems, but some of you did not be- 
lieve me. Because you did not look for a 
new way, you are now having trouble.” 
C,C, were administered as C,C,. 
Twelve of the 25 sixth-year pupils in- 
formed us: “There is no new way”; “All 
the problems are the same”; “All are sub- 
traction examples”; “I can’t find any 
new way’; “The old method works, it 
still gives the correct answer.” They had 


C,C,; 10% E CC: 1%E #9: 67% F. 


The other 13, who wrote that they no- 
ticed that the two series were not the 
same, had 


C,C,: 12% E C,C,: 8% E #9: 8% F. 


and those of the 13 who in C, already 
reported that they saw a difference gave 
o per cent E in all test problems. 











x 


Experiment 6 


In the most extreme variation, this 
procedure was utilized. With the E tasks 
a sixth year class of 24 pupils received 
the same instructions as the class of Ex- 
periment 5. After they had formulated 
the “rule” (see experiments in Section 
11) they had used, in order to make cer- 
tain that they understood what the E 
method was, the jars and arrows; viz., 


a ha as 
blackboard. The class was then told that 
they were to be given a new set of prob- 
lems which was solvable in other and bet- 
ter ways, and in which they must not use 
the old (E) method. “DO NOT USE IT 
ANY MORE,” was printed on the black- 
board. “Remember, not the answer, but 
the way you get the answer counts. If you 
try to use the old method, you are wrong. 
Do not use it. There are other and better 
ways of solving the problems. I want you 
to find them.” 

A minute or so after this admonition, 
C,, C,, #9, C,, C, were presented in 214 
minute intervals. When they had com- 
pleted C,, the subjects were asked to 
indicate whether in spite of the instruc- 
tions they had persisted in viewing the 
two series as one. Fourteen answered in 
the affirmative, 10 in the negative. Of 
these 10, 7 had D solutions in every test 
problem, one gave all E solutions, later 
saying that he never thought of whether 
or not his method was like the previous 
one, and 2 used the E method in some 
criticals, stating that “subtraction came 
naturally” to them. The results of the 10 
subjects who did not view the two series 
as one were 


Cc; 155%E CC: 0% E Ho: 10%, F. 


were drawn on the 


: 
Examining the responses of those sub- 
jects who said that they regarded the E 
and test tasks as belonging to the same 
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series, we found a few claiming that the 
E method kept “popping up” in their 
minds, and that they could not help 
using it, but many others admitted that 
they used it because they could see no 
other solution offhand or because they 
did not care to start searching for other 
solutions while the old one still sufficed. 
These 14 subjects showed a large per 
cent failure to solve C,C, and much less 
D solution than the other 10 subjects, _ 


C,C,: 14% E and 53% F. C,C,: 49% E. #9: 


64% F. 


The procedure described above was 
also followed in a college class of 22 stu- 


_ dents. Seven claimed that they viewed 


the two series as one; 15 said they did 
not. The failures of criticals, found in 
the public school class, were not evident 
here, but as in the younger group, the 
former subjects gave more E-Effect than 
the others. 

















TABLE 26 
C,C. C3C, | #9 
O's 
"Th ee ee 
Same ete | Se ee ae 
Diff. 15 ° eu4 ° 





Of interest is the fact that in the 
college class only 7 of 22 but in the pub- 
lic school 14 of 24 subjects reported that 
they regarded the E and test problems 
as belonging to one set. Perhaps the dif- 
ficulty of the task was an important 
factor here. The pupils were of lower 
I.Q. (in the public school very few had 
I.Q.’s above 100; in the college class all 
had I.Q.’s above 120) and, of course, of 
a lower educational level. Thus, it may 
be that because the children had difh- 
culty in finding a new method, they 
thought of their previous solution and 
went back to it; but it may also be that 
because of the repetition of the E method 
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they had difficulty in discovering a new 
solution. 

Conclusion. 1. One sees that such ad- 
ditional instructive remarks as made in 
these experiments between the E and test 
tasks can open the eyes of the subjects to 
the D way. Sometimes the attempt to 
make a distinction between the E and 
test tasks was vitiated by the subjects’ 
attitudes; they desired to repeat a 
method throughout (“Why search for 
new ways when the old way works?’’) and 
wished to group all the problems under 
one procedure (“They're all subtraction 
examples”). 

2. In college groups the instruction 
seemed to help more readily to make the 
subjects see the difference between the 
E and test problems, if we are to judge by 
the greater percentages of college stu- 
dents who said that they did not think 
the two series of problems to belong to 
one set. 

















TABLE 27 
I 2 

O's thought | thought 
them them 

same | different 
College Exp. 1 20 40% 60% 
College Exp. 1 27 11% 89% 
College Exp. 2 22 32% 68% 
Elem. Exp. 2 _ 20 100% o% 
Elem. Exp. 3 20 90% 10% 
Elem. Exp. 4 24 50% 50% 
Elem. Exp. 5 25 48% 52% 
Elem. Exp. 6 24 58% 42% 





We see that a smaller percentage of 
the college classes fall under column I 
and a larger percentage under column 
II than was the case for the elementary 
school classes. Perhaps this explains why 
in the college groups this method seemed 
on the whole to be more effective in pro- 
ducing decreased E-Effect. : 

We must add that not all of those who 
said they saw the difference between the 
E and test tasks gave D solutions—they 


too showed some E-Effect. Also, not all 


who thought them the same gave E solu- 
tions. 


SECTION 5 
Speed Experiments 


In conducting the general experiment 
in the public schools we were often im- 
pressed by the tenseness many of the 
children showed and the speedy re- 
sponses they gave. In spite of our state- 
ments to the contrary they viewed the 
experiment as a “test,” and evinced nerv- 
ous, fearful, and competitive behavior. 
One can ask whether the E-Effects were 
due to just these conditions that existed 
in the experimental situation. That is, 
maybe the E solutions in the test prob- 
lems are not the result of a general 
tendency to mechanization, but, a re- 
sponse manifested only under conditions 
similar to those of the experimental ses- 
sion: hurry, tension, striving to finish 
quickly or first, competition, test-attitude, 
fear (hypothesis II, page 23). It may even 
be an intelligent response to such con- 
ditions, the subject reasoning that he will 
get through quickly, or will finish first, 
etc., by repeating a previously mastered 
process, and that more time will be con- 
sumed if he stops to look for new meth- 
ods (hypothesis III C, page 29). 

These assertions imply that E-Effects 
would be smaller if such conditions of 
haste, fear, tension, and the like were 
diminished, and greater as these condi- 
tions were intensified. We attempted first 
to rule out the nervousness and haste; 
but, our attempts were unsuccessful. 
Therefore, we decided to increase these 
factors by creating to a greater extent the 


“ The results of these experiments have been 
corroborated in subsequent experimentation, 
with a modified technique, by Professor S. E. 
Asch. He has reported his findings in the April 


1940 meeting of the Eastern Psychological Asso- 
ciation. 
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public school atmosphere in the college 
classes, and by strengthening the already 
described conditions of the public school 
classes. 

Preliminary investigations indicated 
that the social atmosphere which existed 
in the public school could quite effec- 
tively be introduced into college groups 
(which, on the whole, had been relatively 
free from tension, nervousness, etc.) by 
making a “speed test” out of the experi- 
ment. 


Experiment 1 


In one college class we told the sub- 
jects that they were to be given a series 
of problems for each of which they 
would have about one minute; and the 
aim was to see whether, in spite of the 
speed, they could get all the problems 
correct. Time allotments for the prob- 
lems were actually as follows: (E,) 214 
minutes, (E,) 114 minutes, (E;) 1 minute, 
and 34 of a minute each for E,, E,, 
C,, C,, #9, C,, C,. The E-Effects were 
greater than in college groups of the 
general experiment. 

23 subjects C,C,: 100% E C,C,: 100% E 
#9: 100% F 

Out of a class of 35, 12 failed to solve 
E,E,. 

The subjects claimed that they had 
to hurry in order to finish the problems, 
they soon found that one method could 
solve them all, the E method “became 
natural” to them, they had no time to 


think, and therefore they failed Problem . 


Nine. 
Experiment 2 


College classes were told that they were 
to be tested in their ability to solve prob- 
lems quickly. After E, had been illus- 
trated it was said that they would be 
timed while solving problems (E, through 
C,) all of which had previously been 
written on the blackboard. The passing 


| 


of time was indicated by the large labora- 
tory clock at the front of the room, by 
the recording of the minutes on the 
blackboard, and by three stopwatches on 
the instructor’s desk. As soon as each 
subject finished he was to bring up his 
paper to the experimenter so that his 
time of completion could be recorded 
and the paper collected. 

The E-Effects were in most cases greatly 
increased. And, for the first time, college 
subjects used the E method in Problem 
Nine. As a whole, there was now 14 per 
cent E “solution” of this problem. 

















TABLE 28 
Plain DBB 
CC, | C;C, | #9 C,C2| CsCy #9 
O's O's 
E|E | F 5 ee e 
II 86 62 | 82 75 63 | 50 
8 87 | 67 | 75 67 | 94] 44 


100 | 100 | 86 
75 | 100 | 70 


10 go 90 | 60 
10 100 | 100 | go 


_ 
“I—“7 CO’ COO *~7I0 CO 


8 100 | 100 |100 75 75175 
10 100 | 100 | go| 1 100 | 100 |100 
12 100 | 100 | 92 94 50 | 75 
10 100 | 100 | 90 86 71 | 86 
II 100 | 100 | 82 79 51 | 72 


























Observations. During the experimental 
session, tension and nervousness were ob- 
served and the subjects themselves spoke 
of rushing and hurrying and complained 
that their nervousness prevented them 
from thinking and being accurate. Some 
of the reactions to Problem Nine also 
testify to this: “I skipped it so as not 
to waste time”; “I saw it was wrong, but 
I left it that way.” The comments of 
some DBB subjects revealed that they 
had forgotten the warning or had not 
been able to heed it because of emotional 
disturbances. 

Rapidity of solution was no indication 
that an Einstellung had been developed. 
In fact, in two of the classes the first sub- 
ject finished had D solutions of every test 
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problem. It was seeing others hand in 
their papers, some subjects said, that in- 
tensified their fear and nervousness—and 
the tension did appear to increase with 
the number of students handing in their 
papers. Mocking laughter at the expense 
of the students still working was not in- 
frequent, and those who seemed most 
perturbed were usually the remaining 
few who often accompanied the handing 
in of their papers with such remarks as: 
“I give up”; “It’s got me”; “Take the 
paper”; and sometimes threw their 
papers on the floor or flung them at the 
experimenter. Very few in number were 
the subjects who claimed that they felt 
at ease. This was in sharp contrast to the 
rather carefree atmosphere which existed 
in college classes during the general ex- 
periment. We believe it was not speed 
alone, but speed plus the accompanying 
tension, anxiety, and competition, which 
was responsible for the increase in Ein- 
stellung. 


Experiment 3 


A “speed test” experiment was also 
conducted in seven public school classes. 
The procedure of Experiment 2 was em- 
ployed. The children were told in ad- 
dition that the principal and _ teachers 
were interested in this test and would 
examine their papers. Report card grades 
were connected with their success on the 
test. After the class had been working 
two minutes we erased the first problem, 
saying, “You should have finished this 
problem long ago.” At frequent intervals 
they were told, “Aren’t you finished yet? 
You are very slow. Four-A children did 
better than this,” etc. 

The E-Effect was in every case larger 
than that usually obtained in the general 
experiment. Only 2 of the 98 subjects in 
the Plain group solved C,C, in the D 
way, and only 3 solved Problem Nine. In 
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the DBB group, 1 subject out of 98 did 
not show any E-Effect. 

Observations. The public school 
groups of the general experiment had 
not been free of fear and nervous tension. 

















TABLE 29 
Plain DBB 
| CiC2 C;C,| #9 CiC2| C:C,| #o 
O’s O’s 
E E F E E F 





II 100 | 100 |100 | 12 | I00 | I00 |100 
II 100 | 100 |100 | 10 | go | 100 |100 
15 100 | 100 |100 | 16 | 100 | 100 |100 
18 100 | 100 | 93 | 14 | 100 | 100 |I00 
13 100 | 100 |100 | 15 | 93 | 93 | 93 
16 94 94 | 94 | 18 | 100.| 100 |100 
14 93 | 93 | 93 | 13 | 100 | 100 |100 





























But in the “speed test” groups this was 
even more marked. Great anxiety, haste, 
and competition were observed; faces 
were strained, pencil points broke, many 
children moaned and groaned and a few 


- even wept. All comments told of their 


being fearful, worried, upset, and some 
dramatically proclaimed that they were 
so frightened they thought they would 
die, that all they could think of was sub- 
traction, that their minds were in a con- 
stant whirl, and that they hoped never 
to get such a test again. The difference 
between the atmospheres of the two ex- 
periments, rather than sheer speed in 
and of itself, probably contributed to the 
larger E-Effects. 


Experiment 4 


In order to control to some extent the 
factor of group competition, we adminis- 
tered the “speed test” experiment indi- 
vidually to 14 college students. Every 
subject used the E method in C,C,, and 
12 of the 14 failed to solve Problem Nine 
and used the E method in C,C,. Again 
speed exerted a deleterious influence on 
the subjects’ behavior. And again the 
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same tenseness, nervousness, and hurry 
were seen. They were disturbed, some 
confessed, by the fear that they would be 
considered stupid if they did not finish 
quickly. It is interesting to note that 
some worked hurriedly so as not to fall 
below a subjective norm that they had 
set up for themselves (competition?). 


Experiment 5 


A 6B class which had participated in 
the usual experiment three months be- 
fore was given the experiment in the 
form of a “speed test.” E-Effects were 
now 100 per cent in the criticals and 
greater than before in Problem Nine. 











TABLE 30 
CC. C;C, #9 
O’s 
E E F 
Usual 35 60 51 40 
Speed 35 100 100 88 

















Conclusions. Decreasing the time allot- 
ment per problem and making subjects 
work against time did increase the E- 
Effect and minimize the efficacy of the re- 
covery factors (Problem Nine and the 
instruction, “Don’t be blind”). The re- 
sults cannot be taken to mean that a 
speedy response necessarily led to E re- 
sponses (some of the first subjects finished 
in the college classes showed no E-Effect). 
How the individual reacted to the speed 
factor was important. Many of our sub- 
jects, both public school and college stu- 
dents, were emotionally upset by the 
“speed test.” They showed signs of nerv- 
ous haste, competition to finish quickly 
or first, and fear that they would not 
make out well or would be. among the 
last to finish. ; 

It may be that under such conditions 
the individual is so intent upon discover- 


| 
| 


ing a procedure which will give a quick 
and ready answer to the problems, that 
once he finds a response (e.g., E method) 
he may continue using it without trou- 
bling, or for that matter, without being 
able to seek for a new method. Fear and 
nervousness are not exactly conducive 
to a critical attitude of solving prob- 
lems; more likely, they so narrow the in- 
dividual’s mental field that he is blinded 
to a more direct method. The emphasis 
on speed may make getting through more 
important than accurate responses: “I 
knew Problem Nine was wrong, but I 
left it that way,” or “I handed in my 
paper without solving Problem Nine. It 
took too much time” (comments ob- 
tained in college classes). Those who do 
observe that the E method fails to solve 
Problem Nine may attempt to discover 
another method, but the strong pressure 
“to get finished” may make them “go to 


pieces,” and render them unfit for any 


more work. For example, there were 
subjects who stated that Problem Nine 
so upset them that they could not easily 
continue with the remaining problems 
(C,C,). Thus, it seems that the introduc- 
tion of speed created conditions which 
hindered careful thinking and favored 
mechanization. 

(We do not wish to over-emphasize 
the implications of the speed experi- 
ments, but neither do we desire to mini- 
mize them. They clearly indicate that 
we are in need of a more careful analy- 
sis of the value of a speedy response, a 
factor stressed in our culture, in our 
schools, in class tests, and in intelligence 
tests. Without denying that speed may 
have its advantages, we point out that 
it is disadvantageous when it helps to 
mechanize the individual and to routin- 
ize his behavior so that he is blinded 
to a more direct method of solving prob- 
lems.) 
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SECTION 6 

Non-Speed Experiments 

In the usual experiment the subjects 
were timed (no more than 214 minutes 
was allowed per problem). They may 
have reacted to the factor of timing in 
this manner: “I have to hurry’—“I have 
no time to think it over’—“I just have 
to do it quickly.” They, therefore, did 
not allow themselves to survey the situa- 
tion and to try to find out which was 
the best possible solution or whether 
there was a method other than the just 
repeated E method. It could even have 
been an intelligent decision: because the 
time is too short one should not try (it 
is not practical) to find a better way to 
do it; the previously used method will 
suffice (hypothesis III C, page 29). 

Against the above-stated formulation 
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trary, they were told that they should 
take as much time as they liked in order 
to give the best possible solution to each 
problem. The next problem would not 
be presented until everybody had fin- 
ished and was satisfied with his work. 
The extra time was to be spent in exam- 
ining anew the problem on the black- 
board and in looking over their solutions 
to make certain that they had the best 
answers. As we went from problem to 
problem, we asked, “Are you sure you 
don’t want to work on it any longer; are 
you satisfied with your answer?” The 
pupils worked slowly, taking from 3 to 
6 minutes for a problem. In Problem 
Nine, after about 10 minutes, we told 
them that it was taking a bit too long 
and that we would therefore discard the 
example, and continued with C,C,. 























- TABLE 31 
Plain DBB 
CiC; C3;C, #9 CC, C;C, #9 
O’s O's 
E E F E E F 
sA! 12 92 87 96 II gI QI 95 
6B* 18 89 100 78 14 100 89 93 























the following speak: In many classes the 
subjects did finish the task before the 
214 minutes were up. They did not work 
at the problem any longer; they con- 
sidered it finished and waited im- 
patiently for the next one. In some 
classes the subjects so hurried the experi- 
menter that he had to go on to the next 
problem within one minute. Notwith- 
standing this qualitative evidence, we de- 
cided to test experimentally the effect of 
eliminating timing. 


Experiment 1 


In two public school classes the sub- 
jects were not timed, but, on the con- 


The E-Effects did not decrease but 
were as large as those shown by similar 
groups in the general experiment. 


Experiment 2 


The E problems do not have a more 
direct method of solution. Subjects who 
had followed the experimenter’s advice 
in the E tasks therefore sought in vain 
to improve their answer and might have 
given up the attempt by the time the 
criticals appeared. To prevent this, E, to 
E, were presented in the usual manner, 
but when C, was given we remarked, 
“Don’t hurry. We won’t go on to the 
next example until you have all finished 
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and are satisfied with your work.” (This 
addition may have helped to make the 
subjects view the test problems as distinct 
from the E problems.) After five minutes 
all were finished and “satisfied.” Those 
who finished first we cautioned, “Look 
over your work. Be sure it’s the best you 
can do.’’ On the blackboard we wrote, 
“Look for the best way to do the ex- 
ample.” This procedure was used in all 
the criticals and in Problem Nine. The 
subjects worked slowly, taking from 4 
to 6 minutes for a critical; after 10 
minutes they were told that Problem 
Nine would be discarded, and C, was 
then presented. Again the E-Effects were 
as large as in the general experiment. 


and not in the latter manner. Can it be 
that in the classroom they have been ac- 
customed to having much stress placed 
on such mechanical matters? Perhaps col- 
lege students and pupils of different 
personal and educational backgrounds 
will give different results. 


Experiment 3 


The procedure of Experiment 2 was 
repeated with a class of 31 college stu- 
dents. Compared with the responses of 
the similar groups in the general experi- 
ment, there was somewhat less E solu- 
tion of C,C,, and decidedly less failure 
of Problem Nine and E solutions of 
C,C,, but the E-Effect was still apparent, 























TABLE 32 
Plain DBB 
Gc: | GC #o GG | GCG | #9 
. O's O's 
ee ee, F es eee 
5A’ 16 75 75 75 16 84 84 84 
6B‘ 13 92 92 69 14 100 100 43 














After both Experiments 1 and 2, the 
subjects were shown the D method, and 
asked why they had not used it. In 
general the answers were: “How were we 
supposed to know what you meant by a 
better answer or by being satisfied?” 
“We were satisfied—we had done our 
best to check the arithmetic and to see 
that the answer was correct, clearly and 
neatly written.” 

The above leads us to suspect that 
more time, in and of itself, does not help. 
It is the use made of the time which is 
important. It may be used for mechani- 
cal operations, to check up on the arith- 
metical computations, to write the an- 
swer more neatly. But it may be spent.in 
creative work, in searching for new 
methods of attacking the problem. Our 
subjects spent their time in the former 


CC; m@AZE CC: 34%E Hog: 95% F. 

The comments of a number of sub- 
jects told of their not understanding the 
point of the instruction until they came 
to Problem Nine. Others said they com- 
pletely failed to see the relevancy of the 
instruction or the need for extra time in 
the latter problems since they were the 
same as the former. 


Experiment 4 


To make sharper the distinction be- 
tween the E problems and the test prob- 
lems we conducted the experiment as a 
speed test up to E, (see page 53 for pro- 
cedure followed), but beginning with C, 
we used the set-up of Experiment g, tell- 
ing the class that there was no need for 
hurrying, that they were now not being 
timed, but had as much time as they de- 
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sired and should spend it in looking for 
the best answer. In a college summer 
evening session class of 35 juniors and 
seniors, from 214 to 5 minutes was taken 
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lung here developed was more easily 

weakened by Problem Nine and the new 

“Don’t be blind” instruction. 
Conclusions. How strong an Einstel- 























TABLE 33 
Plain DBB 
CiC; C:C, #9 CiC, CC, #9 
O's O's 
E E F E E F 
B’klyn Coll. 18 eee $3 37 50 24 32 20 25 
L.1.U. 19 66 32 32 15 27 13 20 




















per critical. There resulted a somewhat 
smaller per cent of E solutions in C,C, 
and much less failure of Problem Nine 
than usual, but the E-Effect was still 
considerable, 


C,C,; 60% E CC, 43%E #9: 34% F. 


Some comments in this class, too, told 
of confusion about the meaning of a 
“better way” and about the reason for 
the extra time allotment. 


Experiment 5 


In an attempt to overcome this con- 
fusion, we first told one half of the sub- 
jects (DBB group) that after the sixth 
problem they would be told to take 
their time and to look over their work. 
When this was done, they should use the 
extra time to seek a more sensible and 
more direct solution to the problem. 
After this instruction, the entire class, 
DBB and Plain groups, was given the 
experiment, the procedure being that of 
Experiment 4: speed until E,, no timing 
with C,, C,, #9, C,, C,. The Plain groups 
showed E-Effects in C,C, and Problem 
Nine similar to those of college groups 
in the general experiment. But when we 
consider all of the DBB groups’ responses 
and the Plain groups’ solutions of C,C,, 
we see very good recovery. The Einstel- 


lung was developed depended on how 
the subject interpreted a “better answer” 
or being “satisfied with your answer,” 
on how he spent the extra time; on his 
attitude in dealing with the problems; on 
such factors as were included in hypothe- 
sis V, p. 30. More time per problem was 


not, in and of itself, sufficient to decrease 
the E-Effect. 


SECTION 7 
Positional Set 


In every problem of the general experi- 
ment the jars were written on the black- 
board in the same succession; i.e., the 
largest jar in the center, the smallest jar 
to the right, and the second smallest to 
the left of it. Therefore, it may be that 
the E-Effect was facilitated by a posi- 
tional set. Experimental variations were 
made to rule out the possibility of the 
development of a positional set. 


Experiment 1 


The order of the jars in the E prob- 
lems, but not in the criticals or Problem 
Nine, was rearranged so that the largest 
jar was never in the center but on either 
end. Designating the usual order of the 
jars by the letters A, B, C, the new order 
in the E problems can be expressed as 
follows: (E,) BAC, (E,) BCA, (E,) ACB, 


t sie,» 


4 J 
tate 
2: 3 


y 
ae 


ow 








re 





4g a 4 
z : 
a WS Se Loren eg “ rm 


i 
i 

: 
# 
i 
§ 
4) 


omer 
oA; 


ne 


- 3 ‘ D 
oe bi. EY NES 
hese Sm ee 

be A nN ye! ‘ 


2 SRE SS REE 
a er tea IEP A in 


—— 








60 ABRAHAM S. LUCHINS 


(E,) BAC, (E,) ACB. There was now the 
possibility that the subject’s attention 
would be directed to filling first the end 
jars, but such orientation would favor 
D solution in the criticals and Problem 
Nine. 











TABLE 34 
CiC C;C, #9 
O’s 

E E F 

Coll. A 23 go 45 56 
Coll. B 17 78 30 42 
H.S. 28 74 54 48 
5A§ 7 86 86 86 
6B: 13 92 Q2 85 

















In spite of this change, when the ex- 
periment was conducted in two college, 
one high school, and two public school 
classes, the E solutions in C,C, did not 


Nine. Another feature was here intro- 
duced: since the two jars required by the 
D method were neighbors, theoretically 
(on the basis of the theory of funda- 
mental arithmetical number combina- 
tions) we should expect the D solution to 
be favored. But, when the experiment 
was presented to one college and two 
public school classes, except for a de- 
crease in E solutions of C,C, and Prob- 
lem Nine in the college DBB group, the 
results, as shown in Table 35, were simi- 
lar to those made by equivalent groups in 
the general experiment. 


SECTION 8 


Assumption That All Three Jars Must 
Be Used 


The E-Effect was perhaps due to a 

















TABLE 35 
Plain DBB 
C,C2 C3C, #9 CiC, C3C, #9 
O’s O's 

E E F E E F 

Coll. 12 75 50 65 10 50 30 30 
5A! 12 92 87 89 II QI gI 82 
4B! 7 100 100 86 18 100 100 86 





























decrease; the failures to solve Problem 
Nine were, with the exception of the 
high-school group, as large as those ob- 
tained from similar groups in the gen- 
eral experiment, as shown in Table 34. 


Experiment 2 


In another variation made to rule out 
the position factor, the order of the jars 
in the E problems was not changed, but 
the jars were rearranged in the test prob- 
lems: (C,) ACB, (C,) BAC, (#9) ACB, 
(C3) BAC, (C,) ACB. The development 
in the E problems of a set to start from 
the middle jar would not now favor E 
solution in the criticals and Problem 


| 


misunderstanding on the subject’s part, 
that he must employ all three jars in 
each problem.*? Believing this, he would 
not, of course, use the D method, which 
involved only two jars, even when aware 
of it. 

Experiment 1 


If this were true, it follows that the 
E-Effect should decrease if one knew that 
it was not necessary to use all three jars. 


“But in the general experiment the subjects 
had been told that they might pe ‘out any of the 
given jars, and this was further illustrated in E, 
by showing two solutions, the E method involv- 
ing three jars and a second method r uiring 
only two jars. (Of course the E method, 127- 
21-3-3, is more sensible than 100 — (g X §); see 


page 5.) 
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In several college and public school 
classes we gave the subjects this informa- 
tion by saying with each problem (E, 
through C,), “Using one, two, or three 
of these jars, how would you obtain the 
required volume of water?” Though the 
subjects’ reports indicate that they well 
understood that they might use two of 
the given jars, there was no decrease in 
E-Effect in the Plain group. Recovery 
factors were more effective, on the whole, 


cals and Problem Nine, and did not give 
it with the E problems. (This sudden 
insertion of new instructions with C, 
might also have helped to make the sub- 
jects view it and the subsequent prob- 
lems as distinct from the preceding E 
problems.) With this variation, however, 
the E-Effects in C,C, did not decrease 
considerably; in the other test problems 


some of the groups showed improvement. 
See Table 37. 









































TABLE 36 
Plain DBB 
C,C; C3C, #9 C,C; C;C, #9 
O’s O’s 

E E F E E F 

Coll. A 18 75 58 45 II 82 36 45 
Coll. B 8 100 38 75 4 13 ° ° 
Coll. C 8 88 19 50 14 36 7 ° 
6A! 23 g! 72 70 13 76 65 61 
6A‘ 8 100 100 87 9 67 78 67 
6A’ 12 75 54 58 13 69 69 77 





as shown in Table 36, than in the general 
experiment (note College B DBB group), 
operating positively in most cases, even 
in the public school groups. 


Experiment 3 
Instead of attempting to prevent an 
assumption about the use of three jars 
from arising, we so changed the experi- 
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TABLE 37 
Plain DBB 
CiC; C3C, #9 CC; C3C, #9 
O's O's 

E E F E E F 

Coll. A 12 67 25 37 13 34 8 15 

6B! 13 64 64 43 8 63 63 63 

6B: 16 75 66 62 10 80 80 40 
5B‘ 10 80 80 70 10 go 90 100 

5B 12 100 100 96 10 100 100 90 

















Experiment 2 

Giving the phrase, “Using one, two, 
or three of these jars, etc.,” in the E prob- 
lems where three jars were always re- 
quired by the E method might have 
made of it by the time the criticals came 
just a trite and meaningless phrase. 
Therefore, we presented it with the criti- 


mental set-up that such an assumption 
could be just as conducive to D as to 
E solutions. This was done by employ- 
ing a new set of problems in which both 
E and the D method in the criticals in- 
volved all three jars (see par. 3 of page 
94 for the problems). Of course, the dif- 
ference between the new E and D meth- 
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ods is not so great as between the original 
E and D methods. These new problems 
were used in three college and one 6B 
class. The subjects were told before any 
problems were presented that they must 
use all three jars as measures. E-Effects 
resulted as large as those of comparable 
groups in the general experiment (the 
college groups showed better recovery in 
most cases). See Table 38. 


E;: 59 — (7 X 4) = 31 instead of 59 — 20 — 
4—4= $1. 
These 14 gave much less E-Effect than 
did similar subjects in the general ex- 
periment, 


C,C,: 11% E C,C,: 7% E #9: 0% F 


The remaining 18 subjects, who solved 
the E problems in the E manner, had 
more E-Effects, 












































TABLE 38 
Plain DBB 
C:C; C;C, #9 C,C; C:C, #9 
O’s O's 

E E <¥ E E F 

Coll. A 9 83 72 78 9 78 44 56 

Coll. B 8 75 44 50 5 40 ° ° 

Coll. C 10 75 30 50 15 40 17 ° 

6B! 17 100 100 100 19 95 95 95 
SECTION 9 CC 47% E CC: 16%E Fg: 6%, F. 


“You Do Not Have to Use the Largest 
Jar” 


Experiment 1 


With every problem (E, through C,) 
the subjects were told, “You do not have 
to use the largest jar if you do not want 
o.” But, in spite of this instruction, a 
sixth year public school class of 32 pupils 
gave as much E-Effect as public school 
groups in the general experiment, 

C,C,: 75% E C,C,: 75%-E #9: 66% F 

Their comments indicated that the 
phrase was more or less meaningless and 
confusing to them or that they com- 
pletely ignored it. Some insisted that 
they had to use the largest jar. 

In a college class, however, the results 
were quite different. Here, 14 of the 32 
subjects showed non-E solutions even in 
the E problems, solving E, or E, or both 
in a non-E manner, 


E,: 9 + 6 + 6 = 21 instead of 424 — 9 — 6 — 
6 = a1. 


| 


But both groups of subjects in this col- 
lege class showed less E-Effects than simi- 
lar subjects of the general experiment. 

The comments of the subjects indi- 
cated that in the E tasks already some of 
them were put on guard by the statement 
concerning the largest jar; they sought 
other methods of solving the problem, 
and tried not to employ the largest jar. 
A few subjects said they saw no sense in 
the statement; it meant nothing to them 
—or it meant nothing to them till one 
of the criticals or Problem Nine was pre- 
sented. 

- Experiment 2 


Perhaps if the instruction concerning 
the largest jar were introduced at the 
crucial time of the experiment, with the 
first test problem, it would be more suc- 
cessful. (This method is complicated by 
the fact that the added instruction might 
now serve as a break, separating the E 
and test tasks.) Therefore, beginning 
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with C,, and in every problem after that, 
the subjects were told, “You do not have 
to use the largest jar if you do not want 
to.” The fourth year public school and 
college classes in which this procedure 
was followed showed less E-Effect than 
did corresponding groups of the general 
experiment. 











TABLE 39 
C,C; | C:C, #9 
O’s 
g | f F 
P.S. 4A 10 25 20 10 
Coll. A 30 25 18 10 
Coll. B 34 29 23 ° 














Many of the public school children 
stated that when they first heard about 
the largest jar, they quickly and sud- 
denly became aware of an “easier,” a 
“shorter,” or a “better” way. 

The college students had been told to 
answer these questions: Did the change 
in instruction after the sixth problem 
affect your subsequent work? In what 
manner? Did you change your mode of 
attack after the sixth? Why? Their an- 
swers indicate that the new instructions, 

(1) Made many expect that a different 
kind of problem would follow. 

(2) Made a new method become ob- 
vious, caused them to view the problems 
in a new light; the largest jar no longer 
played any role—it dropped out of sight. 

(3) Made them suspicious so that they 
stopped and looked twice before writing 
an answer. 

(4) Led one subject to think he was 
not allowed to use the previous method 
any longer and caused him to seek new 
procedures. 

There are two possible explanations 
of the results, 

1) The main factor in the Einstellung 
phenomenon witnessed in this experi- 
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ment is the assumption, made by the 
subject, that he must begin with or must 
employ the largest jar. Because we here 
gave instructions to the contrary, the E- 
Effect decreased. 

2) Perhaps this is not at all the case. 
It may be that what actually occurred 
was that by telling the subjects with each 
problem (or each test problem) that they 
did not have to use the largest jar, we 
caused the subjects to instigate a search 
for new methods (cf. Section 10, pages 
63 to 67), for methods which did not 
involve the large jar, for methods other 
than the E method. And so, the instruc- 
tion might have been a factor working 
against E solutions. 

Until further experimentation is car- 
ried on, we cannot decide which of these 
two explanations is decisive. But the sub- 
jects’ comments point in the direction of 
the second. 


SECTION 10 


A. Fore-Period in Which the Same Set 
of Jars Are Used to Obtain Various 
Goals 


At the end of the usual grocery store 
introduction (see page 10), a 6B class 
of 40 pupils was presented with the fol- 
lowing task, “If you had in your store 
only these jars for measures, 8, 7, and 30 
quarts, how would you measure 15 quarts 
of milk?” Different customers come in 
asking for 1, 21, 24, 23, 22, and 29 quarts 
of milk. Three minutes was allowed for 
each problem. After this, the usual ex- 
periment was administered, but no de- 
crease in E-Effect was found, 

C,C,: 80% E CC: 75%E #9: 65% F. 

It was hoped that the subjects, seeing 
that in the first few problems all the jars 
did not have to be used in a solution, 
and that the same jars covld be used in 
various combinations, would develop a 
flexibility of mind which would aid them 
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in the criticals. But what actually oc- 
curred was that the subjects looked for, 
found, and stuck to one method of solv- 
ing the problems. Again we see the work- 
ing of this attitude toward the problems 
of the experiment, which could not be 
overcome by the methods we employed. 


B. Fore-Period in Which Various 
Methods of Solution Are Required 
for Each Problem 


Will the E-Effects decrease if before 
the usual set of problems the subjects 
are given problems in each of which 
their task is to find many different meth- 
ods of obtaining the answer? Three such 
problems were presented to a 6B class 
of 36 subjects at intervals of five minutes: 


15 5 go - get 20 
18 7 5 2 get 9g 
16 8 4 get 12. 


After each problem we demonstrated 
some of its various solutions; e.g., prob- 
lem one: 15+ 5, 30—5-—5 5X4; 
problem two: 7+ 2,5 +2+2, 18—7 
—2; problem three: 16—4, 8+ 4, 
4 X 3. Some of these solutions are D solu- 
tions. Then the problems of the general 
experiment were given, in the usual 
manner and succession. The E-Effects 
were not considerably changed, as com- 
pared with similar groups in the general 
experiment, 


C.C; 67%E CC: 67%E #9: 56% F. 


We had hoped to make the subjects 
realize that more than one method was 
possible in these problems. But what ac- 
tually occurred, as indicated by their 
comments, was that they welcomed the 
E problems because they were all solv- 
able by one method. The three initial 
problems were evidently not sufficient to 
overcome the attitude of seeking one ta 
mula or procedure to solve the set! of 
problems. 


C. Various Solutions Required for the 
Problems of the Experiment 


Experiment 1 


Will the E-Effect decrease if the sub- 

jects are told to find as many different 
solutions to the problems of the experi- 
ment as possible? This instruction can 
work against Einstellung and for direct 
solutions by focusing the subject’s atten- 
tion on the fact that there may be other 
ways of solving the problems. Will the 
subject give the direct solution as his 
first answer to the criticals, using the E 
method only after it? 
' When the direction to discover vari- 
ous solutions was issued with every E 
and test problem to a class at Brooklyn 
College and at Long Island University 
(3 minutes allotted to a problem), E- 
Effects, though less than shown by simi- 
lar groups of the general experiment, 
were still observed: 1) two-fifths of each 
group never found the D method but to 
give the appearance of different answers 
wrote the E solution in various forms; 
eg, B-—A-— 2C, B-—2C —A, B=C 
—~A-C,B—A+C-—C,B—C-—C 
— A; 2) when the D solution was made, 
it usually was preceded by one to three 
of the above “variations” of the E 
method. See Table 4o. 


Experiment 2 


About the only solution that the sub- 
ject could find in the E problems was the 
E solution. Thus, by the time the subject 
came to the criticals, he might have be- 
gun to ignore the instruction to find 
various methods or have looked upon it 
as impossible to follow. Furthermore, 
with three minutes at his disposal, the 
subject might have resorted to rewriting 
the E method, making for more repeti- 
tions of this procedure. Therefore, sub- 
jects were told with each problem to find 
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TABLE 40 
: Brooklyn College 10 
Per Cents of Solu- hotels 18 Eehorte ais 
tions Which Were: 
C,C. CC, #o* CiC, C;C, | #9* 
Only E 4! 41 27 40 40 40 
Only D ° ° 37 10 25 20 
D, then E 32 55 9 20 25 20 
1 E, then D 14 ° 27 20 10 10 
2 E’s, then D 9 ° ° 5 ° 10 
3 E’s, then D 4 4 ° 5 ° ° 
Total 100 100 | 100 100 100 100 

















* In Problem Nine “Only E” indicates failure, ‘‘t E, then D,” ‘‘2 E’s, then D,” etc., mean there 


was a solution after one or more failures. 


as many solutions as they could, but in 
the E problems were given time for only 
one writing of the E method; beginning 
with C, they were allowed 3 minutes per 
problem. Of the 10 college subjects stud- 
ied individually, 4 never used the D solu- 
tion in the test problems. The other 6 
found the D method only after spending 
from 214 to 234 minutes in writing the 
E solution in different ways, and the 
time that elapsed before the D method 
was discovered did not decrease appre- 
ciably as they went from C, to C,, in 
spite of their finally having hit upon it 
in the first critical. 

When the test problems were pre- 
sented in this manner, without the pre- 
vious E problems, the 5 college subjects 
studied always gave the D solution as 
their first answer, usually within 14 min- 


ute, and only after 114 to 214 minutes 
did they show an E response. Further- 
more, all gave 6 X 3 = 18 in answer to 
C,, and one gave 76 — (17 X 3) = 25 for 
Problem Nine, solutions never used by 
the 10 experimental group subjects. 


Experiment 3 


In order to make a sharper distinction 
between the E and test problems and to 
give the instruction when there was a 
possibility of finding the direct solution, 
we conducted the following variation. 
Beginning with C,, but not in the E 
tasks, the subjects were directed to find 
different methods of solution. The time 
in the E problems was 214 minutes and 
in the test problems 3 minutes. 

The results are shown in Tables 41, 
42 and 43. 














TABLE 4! 
Per Cents of Solutions CiCs Cie #9 
Which Were: Control Exp. Control Exp. Control Exp. 
Only E ° 25 ° 31 ° ° 
Only D 70 ° 78 5 100 72 
D, then E 23 41 19 44 ° ° 
1 E, then D 7 26 3 14 ° ° 
2 E’s, then D ° 8 ° 3 ° ° 
Failure ° ° ° 3 ° 28 
Total 100 100 100 100 100 100 























Note: Control Group: 6B', 32 subjects; Experimental Group: 6A', 32 subjects. 
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TABLE 42 
| 
Per Cents of Solutions CiCs CsCa #9 
Which Were: Control Exp. Control | Exp. Control Exp. 
Only E ° 34 9 | 32 ° ° 
Only D 73 7 68 II 100 77 
D, then E 23 48 31 45 ° ° 
1 E, then D 4 II I 12 ° ° 
2 E’s, then D ° ° ° ° ° ° 
Failure ° ° ° ° ° 23 
Total 100 100 100 100 100 100 
Note: Control Group: 6A‘, 22 subjects; Experimental Group: 6B‘, 22 subjects. 
TABLE 43 
Per Cents of Solutions CiCe CiCe #9 
* Which Were: Control Exp. Control | Exp. Control Exp. 
Only E ° 48 ° 45 ° ° 
Only D 51 2 57 ° 100 48 
D, then E 49 21 43 27 ° 10 
1 E, then D ° 17 ° 19 ° ° 
2 E’s, then D ° 10 ° 7 ° ° 
3 E’s, then D ° ° ° 2 ° ° 
Failure ° 2 ° ° ° 42 
Total 100 100 100 100 100 100 























Note: Control Group: 6B*, 35 subjects; Experimental Group: 6A*, 21 subjects. 


The E-Effects decreased somewhat but 
were still considerable. Every subject of 
the Control groups used the D method 
in the criticals, but from 4 to nearly 4 
of the various experimental groups never 
gave a D solution to these problems, 
showing only variations of the E method. 
100 per cent of every Control group 
solved Problem Nine, but again about 
4 to nearly 4 of each experimental 
group failed the problem. In the three 
Control groups 93, 96, and 100 per cent 
of the subjects gave the D solution as 
their first. answer in C,C, (includes those 
who used only the D method); 41, 55, 
and 23 per cent of the experimental 
group subjects first gave the D solution. 
Some subjects in the experimental 
groups varied the E method externally; 
viz, B—A—2C, B—2C—A, B—C 
~—~A— C, 


Experiment 4 


The procedure of Experiment 3 was 
followed in a 5B! class of go subjects but 
the test problems were changed to this 
set: 


C, 16 jo 8 get 8 
C, 14 35 7 get 7 
#9 26 64 13 get 13 
C, 12 go 6 get 6 
Cc, 10 25 5 get 5 


so that each had many possible solutions; 
viz. C, A — C, B— 2A, B— gC (direct 
solutions), and in addition, B — A — 2C 
(E solution) in the criticals. 

Because of the varied kinds of re- 
sponses and the small number of subjects 
in each category the results will not be 
presented in tabular form, but a general 
survey of the data will be presented. 

Although the subjects reported that 
they did search for various solutions in 
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each test problem, a marked influence of 
the Einstellung was seen. The direct 
solutions were never used by some sub- 
jects, and in those cases where they were 
found, they usually came after one or 
more external variations of the E meth- 
od. In C,, for example, all 30 members 
of a class that served as a Control group 
gave a direct method first, and for 16 
subjects this was the extreme direct 
method (filling the C jar, D’ method); 
only 12 of the go experimental group 
subjects gave one of the direct methods 
as their first solution, and in only 4 cases 
was this the D’ method. All in all, there 
were 54 direct solutions for C, in the 
Control group, each subject contribut- 
ing from 1 to 4 such solutions; only 29 
direct solutions were shown by the ex- 
perimental group, at most 2 being made 
by any one individual, and 10 subjects 
not giving any direct responses whatso- 
ever. The most direct solution, the D’ 
method, was used by 20 subjects in the 
Control group and only 5 subjects in the 
experimental group. No one in the Con- 
trol group gave rewritings of the E meth- 
od but 11 of the experimental group 
subjects gave from 2 to 4 such rewritings, 
as if they constituted different solutions. 
This picture was essentially unchanged 
in the subsequent criticals, even for those 
subjects who had succeeded in discover- 
ing a direct method in C,; consistently, 
the direct solutions were about twice as 
frequent in the Control group, and in 
each critical approximately 14 of the ex- 
perimental group, but no one of the 
Control group, gave various forms of the 
E method as different solutions. 

The E-Effect was also large on Prob- 
lem Nine: all 30 Control group subjects 
solved it, showing 49 solutions, of which 
21 were the D’ answer; 11 of the experi- 
mental group subjects failed to solve it, 
24 direct solutions were made in the lat- 


PROBLEM SOLVING 67 


ter group, of which only 7 were in the 
D’ manner. 

Observations. The children usually 
stopped working after they had given 
one solution. We had to urge them on. 
In many cases the teacher had to re- 
enforce our urging. “You have more 
time. Look for other ways to do the 
problems,” they had to be told. It ap- 
peared to us that the children thought 
the task a very strange one—something 
they had rarely been asked to do. The 
comments of the subjects bear out this 
impression: “How were we supposed to 
find new ways to solve it when you had 
not taught us the new ways?”’; “You 
teach one thing and expect us to do an- 
other”; “It’s unfair’; “It’s hard”; “I did 
the best I could do and, after all, my 
answer was correct”; “Why should I 
bother seeking new methods?”; “It’s 
senseless to do the same thing many dif- 
ferent ways.” 

Conclusion. It appears from these ex- 
periments that the search for different 
methods of solution was hindered by the 
tendency to use the E method and to 
view problems in the light of this meth- 
od. The previous repetition of the E 
method in the E problems set a limita- 
tion upon some subjects’ variability of 
response, causing them to fail to find 
other and simpler procedures which Con- 


trol group subjects gave as their first an- 
swers. 


SECTION 11 


A. Generalize a Rule for the Problems 


From the remarks of some subjects it 
appeared clear that they showed E-Effects 
because they assumed that the E method 
was the rule for the problems of the ex- 
periment. We therefore introduced this 
factor explicitly in experimental varia- 
tions. 

The class was told before the experi- 
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ment, “While solving the subsequent 
tasks, try to generalize or discover a 
method of solution or a rule to solve 
these problems.” Fractionizing the results 
on the basis of the subject’s answer to 
the question of whether or not he had 
generalized a method and what the meth- 
od was, we found that those who had 
generalized the E method were in the 
majority (see Table 44); only 26 said that 
they had failed to find any general proce- 


B. The E Method Given as a Rule 
The class, with the aid of the experi- 
menter, formulated this rule after E, was 
presented: Fill the middle jar, and from 
it pour out twice into the jar to the right 
and once into the jar to the left. This 
was written on the blackboard and left 
there for the duration of the experiment. 
The subjects were told that it was the 
rule which solved the new type of prob- 
lem they were learning today. In E, we 

















TABLE 44 

Said They Generalized Said They Did Not Generalize 

E Method or Find a Rule 
CG + | #o CC; | CiCy #9 

O's O's 
E E F E E F 
College 22 100 gI 86 ° 

6B 33 100 100 100 7 79 71 71 
6B 31 100 97 94 9 67 67 56 
5B 23 100 100 100 10 80 80 70 





























dure. There was almost complete E-Effect 
for those who had generalized a rule, 
especially in the public school groups. 
Many of them either “solved” Problem 
Nine in the E manner or failed to solve 
it, regarding it as a problem which did 
not fit the rule. ““The rule doesn’t work 
here,” they wrote, or “You made a mis- 
take in this problem,” or “The answer is 
42 not 25,” etc. When we consider the 
subjects in each group who said they had 
not discovered a rule, we find consider- 
able E-Effect too; true, not so great as for 
those who did, but well within the range 
of E-Effects made by similar groups in 
the general experiment. 

From these preliminary investigations, 
it seems that generalizing a method or a 
rule for the set of problems increases the 
possibility of Einstellung; of course, this 
does not say that E-Effects cannot result 
when the subject has not consciously, gen- 
eralized the E method. 


t 


aided those pupils who had difficulties; 
“remember the rule” usually sufficed. 
After E, the remaining problems were 
administered in the usual manner. 











TABLE 45 
CC; C3:C, #9 
O’s 
E E F 

6B! 39 100 100 100 
6A! 43 100 100 100 
6B3 38 100 100 100 
6A$ 41 100 98 98 
6B? 35 96 95 97 
6A’ 36 96 Q2 97 

















As shown in Table 45, E-Effects were 
nearly 100 per cent in every instance, 
Practically every subject used the E meth- 
od in the criticals, and about one-third of 
the subjects even treated Problem Nine 
in this way, writing 76— 28 — 3 — 3 = 
25 or 76 — 28 — 3 — 3 = 42. These are 
not very surprising results since the sub- 
jects were told that the E method applied 
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to the problems. What is interesting here 
is that this procedure was modeled after 
the lesson-plan usually followed, in the 
public schools in which we were experi- 
menting, in presenting a new type of 
arithmetical problem. Such a method of 
teaching here resulted in automatic rep- 
etition, by almost every child, of the E 
method. Perhaps some of the Einstellung 
Effects found in the general experiment 
may be traced to the influence of this 
kind of teaching procedure (note hy- 
pothesis V C, page 30). Comments made 
by some subjects in the general experi- 
ment indicate that they viewed it as a 
teaching situation, and therefore took it 
for granted that all the problems must 
be alike, and that their task was to repeat 
‘the same method. Thus, E-Effects may 
have been a result in some instances of 
imputing to the experiment an attitude 
developed by the method of teaching 
used in the school. 


C. The E Method as a Rule and Only 
One E Problem 


Experiment 1 


Is a rule plus one E problem equiva- 
lent to several E tasks in succession? In 
other words, is the assuming of the E 
method as a rule equivalent in its re- 
sults to becoming mechanized by repeti- 
tion? It seems so. After three sixth year 
classes had been taught the rule as in 
the previous experiment of par. B, we 
did not proceed with E, but began to 
present the criticals. The E-Effects were 
smaller than in par. B but were as large 
as in the general experiment. It would 
seem that the act of assuming a rule 
can take the place of repetitions of the 
E method, (See Table 46.) 


Experiment 2 


The effect of a rule was tested in an- 
other variation. A sixth year public 


school class of 40 subjects received the 
usual experiment through E,. Then they 
received C, followed by E,, in which the 
method of writing the answer was again 
shown, as in E,, and in addition they 
were told, “This is the rule for this type 











TABLE . 6 
GC: | GC. | to 
O's 
E E F 
6B 45 87 87 73 
6B 37 96 93 78 
6B 4! 100 100 85 

















of problem.” Then, at intervals of 214 
minutes C,, C,, #9, C,, C, were pre- 
sented, in that order. In this experiment 
we can see the effect in the same class of 
one E problem with no rule and one E 
problem plus a rule. We can also com- 
pare the solution of the same critical (C,) 
before and after the rule. 

1) After the first E problem only 5 
subjects developed an Einstellung; i.c., 
solved C, by the E procedure.** In the 
test problems following E, plus the rule 
they again showed Einstellung—all five 
solved the criticals in the E manner and 
failed Problem Nine. 

2) The remaining 35 subjects, who 
had not developed an Einstellung after 


“This result is in contradiction to that of 
experiments on pages 39 to 42 where after one 
E problem the E-Effect was as large as in the 
general experiment. We have not had sufficient 
experience with experiments in which one FE 
problem preceded the criticals, but we have the 
impression, based on a number of individually 
conducted experiments, that the range under 
these conditions is very much larger than in the 
general experiment where five E problems came 
before the criticals. The situation is much more 
labile, attitudinal factors play a very large role. 
One may with such a set-up, one FE before the 
criticals, obtain no E responses at all in the lat- 
ter problems or E responses in each one of them. 
In the simplest case, the one result or the other 
will be obtained depending on whether the sub- 
ject or group of subjects believes or does not 
believe that the problems subsequent to the one 
E problem are intended for application of the 
method used there (cf. page 44). 
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one E problem, did show, after E, plus 
the rule, E-Effects as large as in the gen- 
eral experiment. 

3) The 35 subjects who had o per cent 
E of C, at first, gave 61 per cent E solu- 
tions of it after the rule. 

4) The results of the class, as a whole, 
are shown in Table 47. 


the first time and told a 5A class of 30 
children that they must refrain from call- 
ing out, and that they should do each 
example as given to them. Every time we 
presented E, as the “next example” there 
were visible astonishment and chagrin 
on the faces of the children, and some 
wrote after the example, “Why are you 

















TABLE 47 
E’ | Ci | E,+rule C; wes #9 ‘s C; Ci 
O's ee ae | E E E F E E 
40 M3 | q3 | 62 38 80 73 65 75 67 








Experiment 3 


In another variation we did not ac- 
tually tell the subjects that they were 
learning a rule of solution, but we gave 
them E, five times “So that you will 
learn the solution well.” This was said 
with each presentation of E,. We then 
presented the test problems, omitting the 
remaining E tasks. E-Effects as large as 
those of the general experiment resulted. 
After the experiment we asked the sub- 
jects to indicate their reaction to the 
repetition of the same problem. They 
said they thought they were learning a 
rule or formula or practicing’ a method 
to be used later. Their results are shown 
in Table 48. 














TABLE 48 
CC: | CC. | to 
O's 
E | E F 
6B 36 75 | 75 64 
6B 41 89 78 68 











Experiment 4 


In still another variation the subjects 
were given E, five times without any 
explanation at all, After the usual intto- 
ductory and illustrative remarks of the 
general experiment, we presented E, for 


) 


repeating it?” When C, was presented 
there were “gasps of joy.” They seemed 
to attack the problem with zeal. The 
E-Effect was large, in fact, it was similar 
to the per cent obtained in the general 
experiments, 


C,C,: 75% E C,C,: 65% E #9: 63% F. 


After the experiment the children 
were told, “Suppose you met a friend 
and he asked you about this test saying, 
‘I heard that you.were given a funny 
kind of test. The teacher repeated the 
same example five times. Why did he do 
it?’ What would you tell him? What 
reason would you give for being given 
one example five times?” The answers 
which the children wrote to this ques- 
tion fall into the following types: 

1) To make them get the idea of the 
example; to make them learn or under- 
stand or memorize it well. 

2) To see that they did not forget it. 

3) To see if they could get it right. 

4) To make sure that they knew it. 

5) Because it was hard and not done 
by some children. 

6) To see if they could do it more 
quickly. 

7) To be patient and do it without 
making a fuss. 


MECHANIZATION IN 


8) To be prepared for it in some fu- 
ture test; e.g., midterm examination. 

9) To learn a rule or method or idea 
that will aid in future problems. 

10) Three children said that they did 
not know why it was done. 

In a college class of 29 subjects the E- 
Effects obtained were considerable but 
less than in similar groups of the general 
experiment, 


C,C,: 52e% E C,C,: 28% E 


In answer to our questioning the sub- 
jects said that they were waiting for 
something to happen, the repetition 
bored them, they sought reasons for the 
repetition, tried to guess a rule, thought 
that we wanted to see whether they 
would vary their answer. 


Experiment 5 


We varied the above procedure by tell- 
ing a 5B group of 36 children that they 
should repeat the problem. Instead of 
introducing each repetition as a new 
problem, we said “Now, please do it 
again.” Again we had protesting and re- 
volting actions; but, somewhat fewer 
than before. The results, however, are 
essentially the same for E-Effect: 75 per 
cent E solution of C,C, and 72 per cent 
failure of Problem Nine. There was less 
recovery than before, 4 per cent increase 
of D solutions in C,C,. The comments 
were similar to those of the 5A group. 
The results found in these three classes 
and the protocols of the subjects consti- 
tute evidence for hypotheses III, page 
29, and V C, page 30. 

Conclusions. E-Effects were increased 
when the subjects generalized a proce- 
dure in the E problems or were given or 
taught the E method as the rule which 
applied to the problems. 

The use of one E problem as the illus- 
tration of a rule sufficed to produce 


#9: 17% F. 
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E-Effects as large as or greater than those 
obtained by giving the usual set-up with 
five E tasks. Subjects who had shown no 
Einstellung in a critical gave 61 per cent 
E solution of it after one E problem plus 
a rule. 

Having the subjects repeat the E meth- 
od five times in the same E problem in 
order to “learn it well” resulted in large 
E-Effects, in spite of no other E prob- 
lems being given. When E, was presented 
five times without any explanation for 
the repetition, subjects gave large E- 
Effect and showed the influence of fac- 
tors described in hypothesis V C, page 
30, in their interpretation of why the 
same problem was repeated. 

In these experiments we have seen 
that E-Effects need not necessarily be 
viewed as a result of a kind of inertia 
brought about by repetition, as mechan- 
ical perseveration of what was done be- 
fore; but can be viewed as the outcome 
of “reasonable” behavior, generalizing a 
ruie, inferring a method (hypothesis III 
A, B, D, page 29). (Of course, these 
experiments do not rule out the possibil- 
ity of Einstellung Effect being produced 
by non-intelligent behavior.) Hypothesis 
V C, page 30, may be taken as a pos- 
sible explanation for such “reasonable” 
use of the E method. 


SECTION 12 


If the “obviousness” of the direct 


method is increased radically—the re- 


quired amount of water obtainable by 
just filling one of the given jars—will 
the E-Effects vanish? 


A. Critical Test Problem with 
Extreme Direct Solution 


Experiment 1 


When such a problem, 3, 64, 29, get 3, 
henceforth designated by C’, was pre- 


a be us i. te” 


Lar. 8 
ae 





ie 
. 22 
= « 


ci Vi ¥ ded 078s 6 


SRL ERS 




































sented to a class of college-students with- 
out the preceding E problems, they all 
solved it by filling the 3 quart jar; when 
it was given to other classes immediately 
after the five E problems and before C, 
C,, #9, C,, C,, there were many subjects 
in each class who solved this problem, not 
by filling the 3 quart jar (D’ method), 
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per cent E solution of C’, but we have to 
remark that when C’ was presented there 
was loud laughter and a shout of, “Why! 
the answer is right here!’”’—Still, 32 per 
cent reacted in the E way. (Cf. Clarifica- 
tion Experiments, pages 77 to 82.) 

The procedure of Experiment 1 was 
_used in four public school classes. 

















TABLE 49 
sg CC: C;C, #9 
O's E E E F 
Control-Coll. Jr. 20 ° ° ° ° 
Day Coll. Jr. 1 24 82 88 65 58 
Eve. Coll. Jr. 1 21 52 59 40 33 
Eve. Coll. Jr. 2 22 80 73 45 45 
H.S. A. 27 59 81 54 75 
H.S. B. 20 85 95 80 41 





but by the circuitous B — A — 2C meth- 
od. That the E-Effects did not disappear 
is clearly seen in the following table.‘ 
The E-Effect in C’ was very strong. 

It should be noted (Table 49) that in 


E solutions of C’, though of a wide 
range—between 44 and 100—lie within 
the range of E solutions to C,C, found 
in the general experiment with corre- 
sponding classes. 









































TABLE 50 
Plain DBB 
25g CC, | C3C, #9 - CiC, C3Cy #9 
Cet 8. ea E E Sites + 2} Ss E F 
Control-6B 32 ° 100 ° ° ° 

5A 16 44 56 40 47 37 17 53 53 53 53 

5B 23 74 26 67 74 87 18 75 75 67 55 

6A 13 100 ° 02 96 92 17 82 82 88 53 

6B 18 100 ° 89 100 78 14 100 100 89 93 














two of the classes, second and fifth, a 
smaller per cent of the subjects were 
blind to the direct method in the C’ prob- 
lem, than was the case in similar classes 
in the general experiment where the di- 
rect method was not so obvious. 

One college group of 75 subjects not 
shown in the above table gave only 32 

“In the table are presented the responses to 


all the criticals and to Problem Nine, although 
we are here concerned mainly with C’. | 


Experiment 2 


In other experiments seven problems, 
all solvable by an E method (B —A —C 
method), were followed by a critical test 
problem solvable by filling one of the 
jars (D’ method) or by the B— A—C 
method; see page 94. In an adult group 
of 31 subjects there were 74 per cent E 
solutions, and in a public school group 
of 35 subjects, 77 per cent E solutions of 
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such a problem. This problem alone had 
been presented to each class eight days 
before—without the preceding E tasks— 
and 100 per cent of the subjects then had 
used the direct method. (Cf. page 76.) 

It may be asked, “Is there not the pos- 
sibility that the subjects saw the D’ meth- 
od but thought they had to use all three 
jars or thought that a solution involving 
only one jar was too simple to be ac- 
ceptable?” (Cf. hypothesis III, page 29.) 
These considerations are not borne out 
by the comments of the subjects who 
failed to employ the D’ method. On 
being shown this solution nearly all of 
these subjects regretted that they had not 
previously seen it, and many of them be- 
wailed their blindness and_ stupidity. 
“Moreover, it was possible to proceed here 
with an experimental change. 


Experiment 3 


In one public school class the 30 sub- 
jects were told, beginning with C’, 
“Using one, two, or three of these jars, 
get the required volume of water,” and 
still there was a great number of E solu- 
tions of C’, 80 per cent. (See page 62 
for a description of similar experiments.) 


B. Problem Solvable by Extreme 
Direct Method but Not by 
E Method 


Experiment I 


In all of these experiments the E meth- 
od did solve the C’ problem; let us pre- 
sent a task solvable by the filling of one 
jar but not by the E method. Such a 
problem, 3, 65, 29, get 3 quarts of water, 
was substituted for the usual Problem 
Nine in two public school classes and one 
college class of sophomores. (See Table 
51.) Each group had subjects who did not 
use the simple D’ procedure and thus 
failed the problem. 


73 


Thirty per cent of the college students 


devised a most ingenious solution to this 
new problem: 65 — 29 = 36 — (11 X 3) 
= 3. In “eleven times three” they em- 























TABLE 51 
; — 
0's CiCe CiCa (as #9) 
E E F 
4B 28 82 76 74 
6A? 33 76 67 58 
Coll. 20 90 73 40 





ployed the 3 quart jar but they did not 
give the simple D’ solution. 


Experiment 2 


To avoid the possibility of this other 
method, we changed the problem to 4, 
67, 17, get 4, and presented the experi- 
ment with this problem in place of the 
usual Problem Nine to a class of 24 col- 
lege sophomores. Sixty-two per cent of 
the subjects failed to solve the problem. 


Experiment 3 


In the immediately preceding experi- 
ments the C’ example which could not 
be solved by the E method was substi- 
tuted as a kind of problem similar to 
Problem Nine of the usual experiment. 
How would it be treated if it were pre- 
sented immediately after the E tasks? 
This was done in a class of 32 public 
school children, and 15 of them failed to 
solve the problem, whereas when a simi- 
lar class of 39 pupils was given C’ alone, 
every subject solved it. 


SECTION 1% 


Introduction—Previous Experience — 
with Some or All of the Problems 


What happens if a group which has 
participated in the whole general experi- 
ment is afterwards given the entire ex- 
periment again with or without a time 
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interval? One might expect that the 
results would be about the same, those 
subjects who had not recovered in the 
first presentation using the E method 
again, and only those who had expe- 
rienced recovery showing a decrease in 
E-Effect. 

It is also possible to think that giving 
the set a second time—or giving only the 
criticals again—would offer an occasion 
to the subject for improvement: for 
grasping the idea that a less mechanized 
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the first? Directly after the completion of 
the experiment in a 5B' class (see Table 
53), new papers were distributed and all 
the problems again written on the black- 
board, one at a time. The subjects worked 
more rapidly than before. 

Their E-Effects the second time were 
similar to those made before, except for 
an increase in the number of failures of 
Problem Nine. 

Our questioning revealed that some 
subjects were aware that the same prob- 





























‘TABLE 52 
Plain | DBB 
Cx, CL #9 CC, | CK #9 
O's o's 
E E F E E F 
1st Time 45 85 86 87 38 88 Q2 87 
2nd Time 45 82 82 80 38 80 80 79 

















response is possible, for catching on to 
the “trick” in the experiment, for_be- 
coming clear about the ambiguity in the 
criticals. 

Experiment 1 


Two months later we administered the 
experiment again to the entire fifth year 
of P.S.A (of the general experiment). 

Repeating the experiment produced 
only a slight improvement in the test 
problems. (See Table 532.) 

At the close of the experimental ses- 
sion the subjects were asked whether they 
had noticed any familiarity to the ex- 
periment in which they had participated 
two months before. The answers indi- 
cated that few or none were aware that it 
was the exact repetition of the same 
problems. A number of subjects reported 
being somewhat more at ease the second 
time. 


. | 
Experiment 2 


Would the E-Effect decrease if the sec- 
ond presentation immediately followed 


| 


lems were being repeated, and thought 
that because the teacher had not liked 
their work or their lack of speed on the 
first “test,” they were being given an- 
other chance. Others did not recognize 
that the two sets of problems were iden- 











TABLE 53 
CC, C;C, #9 
O's 
E E _F 
1st Time 27 87 83 66 
2nd Time 27 89 83 74 

















tical; they thought they were getting ad- 
ditional practice on a similar type of 
problem. 


Experiment 3 


In a college class of 21 juniors and 
seniors the experiment was presented 
again immediately after the first admin- 
istration was completed. (See Table 54.) 

There was some decrease in E-Effect 
the second time. 
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At the first presentation, four subjects 
had recovered in C,C,. The second time, 
three of the four used the D method in 











TABLE 54 
CiC; CC, #9 
O's 
E E F 
1st Time 21 86 64 62 
2nd Time 21 62 59 57 

















all the test problems; one used the E 
method. The three claimed that through- 
out the second session they were on the 
lookout not to fall into a mental rut, as 
they realized they had done _ before. 


not recover but set himself the task to 
look anew at the problems improved in 
the second set. 


Experiment 4 


Will there be less E-Effect on C,,C,, +9 
if these problems alone, without the E 
tasks, are given again after the usual ex- 
periment? 

After the completion of the general 
experiment, papers were collected, new 
ones distributed, and C,, C,, #9, again 
presented, one at a time. (Table 55.) 

When C,,C,, #9 were administered 
again, two groups, the third and the 



































TABLE 55 

1st Presentation 2nd Presentation 
: CiC, C;C, #9 CC, #9 

Class O's : 
E F E F 
4B! 18 81 78 57 78 72 
5A ee! 79 76 71 74 64 
5A! 12 88 75 75 54 42 
6B! 27 72 69 63 70 56 
6B 18 78 72 50 64 28 

















Among those who had used the E meth- 
od in all the test problems when they 
were initially presented, there was one 
subject who later solved all the test prob- 
lems in the D way. He reported suspect- 
ing some reason for the repetition of the 
experiment; he looked carefully at each 
problem to see what he could do that he 
had not done before. ‘The others believed 
that the problems were being repeated 
in order to test the speed at which they 
now would solve them. Many subjects 
saw no sense to the second presentation 
and thought it stupid of the experi- 
menter to give “such easy examples’ 
twice. 

Repeating the experiment seemed to 
help only those subjects who had recov- 
ered before in C,C,. The one who did 


fifth, showed a considerable decrease in 
E-Effect; in the other classes there was 
little improvement. 

At the first presentation, only four sub- 
jects had recovered in C,C,, one in each 
of the first, third, fourth, and fifth 
groups. The second time C,, C,. #9 were 
given, three of the four solved them in 
the D manner, one used the E method in 
C,C, but solved Problem Nine directly. 

It would be of interest to know the 
results made, in the subsequent presenta- 
tion, by those subjects who showed E- 
Effect in all the test problems when they 
were first presented, who therefore had 
had 100 per cent E in C,C, and 100 per 
cent failure of Problem Nine. Their re- 
sponses, the second time are shown in 
Table 56. 
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In some classes these subjects showed 
improvement; in others, they did not, 
still making 100 per cent E solution of 











TABLE 56 
CC, #9 
Class O's 

E F 
4B! 12 100 100 
5A? 9 78 78 
5A! 7 57 57 
6B! 14 100 100 
6B’ 5 80 60 














C,C, and 100 per cent failure of Problem 
Nine. 


Experiment 5 


What would happen if we employed 
the following technique? In order to help 
the subject see the light in the general 
experiment we give some or all of the 
test problems before the usual experi- 
ment is administered. The class thereby 
serves as a Control group first and then 
as an experimental group. If the sub- 
jects first solve the test problems in the 
D way, will this make for little or no 
E-Effect when the identical test problems 
are given in the general set, thus working 
against the effect of the E tasks and 
achieving the goal set forth in the in- 
troduction to these experiments (page 
74)? 

Two public school classes received 
problems C, through C,; they showed 
100 per cent D solutions. Two months 
later, they received the usual experimen- 
tal set-up, with the results shown in 
Table 57. 











TABLE 57 
CC. C3C, #9 
Class O's 
P E E F 
5B 38 75 69 69 
6A 39 82 82 70 «S| 
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In spite of having previously solved 
the test problems in the D way, the 
group did not have less E-Effect in the 
general set than had _ corresponding 
groups participating in the general ex- 
periment. 

Experiment 6 


Perhaps the above described procedure 
would be more effective if we shortened 
the time interval between the presenta- 
tion of the test problems alone and the 
presentation of the entire set-up. 

Immediately after C,, C,, and #9 had 
been given, all the problems of the usual 
experiment were administered. The re- 
sults are shown in Table 58. 























TABLE 58 
CiC2 | CsCy #9 
Class O's 

E E F 

Day Coll. 60 72 25 37 
Eve. Coll. A 16 78 31 56 
Eve. Coll. B 15 83 43 67 
HS. A. 23 83 63 74 
HS. B. 27 67 44 38 
5B: 13 50 62 61 
6B? 30 73 67 67 





In a high school lecture group of 65 
subjects, the results of which are not in- 
cluded in the table, a subject cried out 
on the second presentation of C,, “You 
gave this before.” The class laughed. The | 
whole atmosphere changed. Exclama- 
tions of “Oh! I see now,” “I see the 
trick,” “Ah! So that’s it!” came from all 
sides of the room. This group showed in 
the general set 34 per cent E of C,C,, 15 
per cent E of C,C,, and 8 per cent failure 
of Problem Nine. 

We see that having previously solved 
some of the test problems in the D man- 
ner generally did not prevent one from 
showing E-Effect in these very problems 
when they followed the E tasks. Some of 
the groups showed a little improvement 
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in C,C,, others in Problem Nine. In the 
last mentioned group there was a strong 
decrease in E-Effect; this clearly was 
brought about by the effect, on the class, 
of the remark made by one pupil. The 
one remark sufficed to bring clarification 
to many about the “trick” in the experi- 
mental set-up. 

Does the introduction of clarification 
generally annul Einstellung? We at- 
tempted to bring about clarification in 
several ways. We shall see the results in 
the following experiments. 


A. Clarification Before the 
Experiment 


Would the E-Effect disappear if the 
subjects were told before the experiment 
about the ambiguous nature of the test 
problems? 

Experiment 1 


The grocery store introduction as used 
in the general experiment in_ public 
schools was given, but then we added: 

1. “If you had as measures 4, 28, 6 
quart jars, how would you obtain 10 
quarts of water?” Answer of class: 
4+6= 10. 

2. “Yesterday, in another school, the 
children did it in this manner: 28 — 6 
— 4—4—4= 10. Which of the meth- 
ods do you prefer? Why?” 

3. “Can you guess why the children in 
yesterday's class used this roundabout 
method?” | 

4. “Before they were given the exam- 
ple I gave you, they solved examples 
similar to this one, 5, 57, 20, get 22, 
which they did in this manner: 57 — 20 


— 5 —5 —5 = 22. And they used this . 


same method in the example I just gave 
you.” The class was shown the similarity. 

5. “Yesterday’s children called them- 
selves stupid, dumb, and blind when I 
showed them the more direct method. 
They said that they had stopped think- 
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ing, that they had not bothered to ex- 
amine each example but merely repeated 
what they had done before.” 

6. “What is the moral of this exper- 
ience?” (We waited for the class to an- 
swer.) “In solving an example, you must 
examine it first, not just repeat, like a 
machine, what you did before. Face each 
example, see what has to be done, and 
do it in the most direct way. Of course, 
after examining an example carefully 
you may see no other alternative but to 
repeat what you did before. In such cases 
you'll have to repeat. However, if you 
are awake, looking at the example, and 
thinking, you will find examples which 
can be solved in a more direct way.” 

7. “Now I am going to see how well 
you can keep your eyes open and do 
examples in the most direct way instead 
of just mechanically repeating what you 
did before. Look at each example to see 
what needs to be done and can be done 
directly. Don’t be blind or stupid; don’t 
fall into the same trap that yesterday's 
children did.” 

After the above introduction which 
took from 8 to 12 minutes, the usual 
problems of the general experiment were 
presented. The results, see Table 59, 
showed that the clarification before the 
experiment was effective for many sub- 
jects: we got considerably less E-Effects 
than in the general experiment in which 
there was no previous clarification of such 
kind. Some subjects, however, it did not 
help. 











TABLE 59 
CC, C:C, | #9 
O's 
E E F 
5A? 26 40 35 23 
5B 30 35 37 27 

















Not included in the table are 2 sub- 
jects in 5A*® and 5 subjects in 5B* who 
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gave an A + 2C solution in E,, a solu- 
tion rarely made in the general experi- 
ment. All 7 subjects solved the criticals 
and Problem Nine in the direct way. 
Only 7 subjects in 5A® and 8 subjects in 
5B* used the E method in both C, and 
C,. The per cents given in the table in- 
clude also cases of E in either C, or C,, 
C, or C,. 

Observations. The class worked quietly 
on the E problems; there were subjects 
who took 214 minutes for each; very 


few appeared to hurry. When C, was — 


presented, spontaneous, gasp-like expres- 
sions and smiles appeared on the chil- 
dren’s faces. Answers to the criticals were 
usually given in less than 1 minute; one 
half of the class finished within 14 min- 
ute; and there were several instantane- 
ous responses to each of the criticals. It 
seemed that only those who gave E solu- 
tions took more time. 

From the beginning many of the chil- 
dren appeared not to have a tendency to 
repeat the E method—they were “on the 
look-out” for the easiest way to solve 
each problem, as many of them wrote in 
their comments. 

We questioned those who had given 
some E solutions in the criticals. They 
said that they had forgotten to look at 
each problem; thought that they must 
subtract, never thought of addition, etc. 

The teachers pointed out that most of 
the children who had used the E method 
in the criticals were now taking remedial 
arithmetic where isolated drill is used, 


‘ that in class they can do only what they 


have just been drilled in, and fail at 
anything new. 


Experiment 2 


In order to increase the effect of: the 
clarification we gave a 6A’ class of 36 
pupils the previously described “‘clarifica- 
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tion” (page 77) before the experiment, 
along with the following instruction: 
“After the sixth example write the words, 
‘Don’t be blind’ on your paper. This is 
to remind you to be especially careful in 
all of the coming examples, to keep your 
eyes open so that you won't fall into the 
trap, make some foolish mistake, or give 
a dumb answer to the example.” The 
class was asked whether they understood 
what they were to do and when to do it. 
When all stated that they did under- 
stand, the usual experiment was admin- 
istered. Again comparatively little E- 
Effect resulted, even somewhat less than 
in the previous Experiment 1. 


6GA* 32 O's 
#9: 9% F. 


The results do not include 4 subjects 
who gave the A + 2C method in E,, All 
of these 4 gave D solutions in C,C,, #9, 
C,C,. Only 2 of the 32 subjects used the 
E method in both C, and C,. The per 
cents in the preceding table include also 
cases of E in either C, or C,, C, or C,. 

Observations. As in the previous ex- 
periment, there was little hurrying in 
the E problems. Beginning with C, there 
was brightening up of faces, and almost 
the entire class finished this problem 
within 1 minute. There were more than 
10 instantaneous responses to each criti- 
cal. All but 5 subjects finished Problem 
Nine within 34 of a minute. 

The teacher went over the responses 
with the experimenter. She said that 
those who gave E solutions were taking 
remedial arithmetic. (Not all the 17 who 
took remedial arithmetic. developed an 
Einstellung, but all who developed an 
Einstellung took remedial arithmetic.) 
She told that in this remedial training 
children are drilled in one kind of ex- 
ample until they pass the test on it; then 

they are drilled on another kind until 


C,C,: 22% E C,C,: 22% E 


MECHANIZATION IN 


they pass the test on that, etc. Her com- 
plaint was the same as that made by the 
5A* and 5B* teachers: these children can 
solve only that which they have practiced 
immediately before; they can not think 
an example through; they fail at any- 
thing a little bit new. 

As in the previously-described experi- 
ment, the attitude of the subject and the 
method of teaching that he was accus- 
tomed to seemed to affect the efficacy of 
the clarification. 


Experiment 3 


We selected a class in. which all but 8 
pupils had been given remedial work of 
such kind in arithmetic last term. This 
class was in the same school and on the 
-same grade level as the previously-used 
6A’ class (of Experiment 2) and had a 
similar I.Q. range and average. ‘The tech- 
nique used was that of Experiment 2. 

6A* 23 O's CC: 52% FE C,C,: 46% E 
#9: 39% F. 

Not included in the results are 3 sub- 
jects who gave an A + @C solution for 
E,. One of these 3 had not had remedial 
training; he had D solutions in C,C,, 
#9, C,C,. Two had had remedial train- 
ing; of these, one gave E solutions in 
both C, and C,, and the other gave E 
in C,. 

Nine of the 23 subjects gave E solu- 
tions in all of C,C,, #9, C,C,; all 9 had 
had remedial training. Every pupil who 
had had remedial training gave some E 
solutions. Of the 8 pupils who had not 
had the remedial work, only 2 gave any 
E solutions. 

Observations. There was less of the in- 
sightful behavior when C, was presented 
and fewer spontaneous smiles and gasps 
than in the previous classes. Quick, in- 
stantaneous responses in the test prob- 
lems were rare, but quick responses in 
the E problems were frequent. 
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Although the results are better than 
in 6A groups of the general experiment, 
there is more E-Effect than in the clarifi- 
cation classes which were not told to 
watch out after the sixth problem (Ex- 
periment 1) and far more Einstellung 
than in the warned 6A! class. (Experi- 
ment 2). 

We must be cautious in drawing con- 
clusions. We may be seeing here not so 
much the effect of the kind of remedial 
training as the effect on the Einstellung 
of subjects who are poor in arithmetic. 
Furthermore, the experiment was con- 
ducted after the class had had an hour’s 
work in fractions; it may well be that 
they were tired of arithmetic. The atti- 
tude was more tense than in 6A! All 
these considerations makes comparison 
difficult. 

Experiment 4 


In a group of college upper classmen 
the procedure followed was the same as 
that of Experiment 1 (page 77), except 
that one half of the class (DBB group) 
had been told before any other instruc- 
tions were given, “After the sixth prob- 
lem write the words ‘Don’t be blind’ on 
your paper. This is to remind you to 
watch out, to be careful, or you will 
make a foolish error.” There was less 
E-Effect in the Plain group than in col- 
lege classes of the general experiment, 
and no E-Effect whatsoever in the DBB 
group. 

Plain Group 
i, O's CC, 100%E CC: 0% E #9: 7% F 
-_ DBB Group 
120’s CC, o%ZE CC, 0% E #9: 0% F 
Experiment 5 


The E-Effect decreased if before the 
experiment the subjects were warned of 
the possibility of being blinded. Would 


it still decrease if, along with giving the 


clarification, we shortened the time al- 
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lotment per problem; i.e., introduced a 
condition of speed? (See “Speed Experi- 
ments,” page 53.) In a college junior 
class the procedure of Experiment 4 was 
followed, but after the clarification and 
before any problems were presented, the 
class was told, “You will be given 30 sec- 
onds per problem. The goal is to solve 
as many problems as possible.” 
Plain Group 
11 O's C,C,: 55% E C,C,: 55%E #9: 55% F 
DBB Group | 

11 O’s C,C;: 27% E C,C,: 18%E #9: 18% F 

It is interesting to note that only ri of 
the 19 Plain group subjects and 11 of the 
15 DBB subjects solved at least E,, E,, 
whereas in the general experiment al- 
most all college students solved these 
problems. The E-Effects are smaller than 
those obtained with college junior 
groups in the general experiment but 
far larger than in Experiment 4. Because 
of the introduction, the subjects _re- 
ported, they realized that they should 
watch out for tricky, easy problems, but 
were unable to do so because of their 
haste and tension. Having to seek new 
procedures, they said, even though they 
knew they should, was difficult with the 
time limit imposed on them. 


Experiment 6 


What would be the effect on the Ein- 
stellung if we gave the clarification as in 
Experiments 1 through 4 Plain, but in- 
creased the number of E problems to 
ten? (See “More E Problems Experi- 
ments,” pages 38 to 39.) This was done 
in a class of college juniors, and the re- 
sulting E-Effects were greater than those 
in Experiment 4 and approximated 
those of the general experiment. 


21 0’s C,C,: 69% E C,Cy: 39% E #9: 55% F 


Comments indicate that many sithdite 
tired of examining each problem to see 
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if it had another solution, that after a 
while they thought the introduction a 
jest and believed that problems having a 
simpler method of solution would never 
be given (hypothesis III, page 29). 


B. Clarification After the Experiment 
Experiment 1 


In pages 73 to 77 we reported on 
experiments in which after the usual se- 
ries of problems had been presented, the 
subjects were again given the entire ex- 
periment or only some of the criticals. In 
the classes where we presented for the 
second time only the criticals (Experi- 
ment 4), we continued the experiment by 
introducing factors which we hoped 
would produce o per cent E-Effect. 

After they had solved C',C,, #9, for the 
second time, we asked the class to put 
down their pencils and listen to a story. 
They were told of a maze experiment to 
develop Einstellung in rats and asked to 
predict the outcome. Nearly all pre- 
dicted E responses and gave “habit” as a 
reason. When they heard that the rats 
did not develop an Einstellung, they 
commented on the rats’ cleverness and 
wide-awakeness. They were told to ex- 
amine their own solutions of C',C,, #49, 
which we then discussed. Soon there 














TABLE 60 
Plain 
CC, #9 
O's 

E F 

4B! 12 13 8 
5A‘ 9 ° ° 
5A! 7 ° ° 
6B! 14 28 7 
6B’ 5 ° ° 














came cries of “How dumb of me”; “How 
blind of me”; “How silly I was”; “The 
rats are cleverer than us.” We told them 
to turn over their papers, and we pre- 
sented C,C, and a problem similar to 
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Problem Nine. The subjects who had 
initially shown complete E-Effect now 
gave the results shown in Table 60. 

The understanding gained from the 
discussion, that the problems can be 
solved in two ways, one simpler and the 


gers of becoming habituated in the E 
problems. Now the same experiment was 
repeated. Did the subjects still overlook 
the D method? No. (See Table 61.) 

b. In a similar college class we gave, 
after the discussion, a set of tasks similar 





























TABLE 61 
Plain DBB 
CC: C;:C, #9 C,C; C;C, | #9 
O's O's - — 
E E F E E | F 
Before 17 71 56 53 12 67 50 42 
After 17 ° ° ° 12 ° ° ° 

















other more difficult, brought about com- 
plete recovery in three of the groups and 
large decreases in E-Effect in the other 
two. 
Experiment 2 

We have seen that repetition of all or 
some of the problems after the experi- 
ment did not weaken the Einstellung 
(see page 77), but that a discussion after 
the experiment produced recovery in the 
second presentation of the criticals. 
Would there then be a decrease in E- 
Effect if at the completion of the usual 


to the usual one with regard to the num- 
ber of E and test problems, and the E 
and D solutions required (E method = 
B — A — 2C; D methods = A + C, A — 
C), but in which the actual problems 
were changed (see page 94 for prob- 
lems). The E-Effect disappeared almost 
completely. (See Table 62.) 

c. Still another college class received, 
after the discussion, a new set of E and 
test problems with new E and D methods 
(see page 94 for problems). The E meth- 
od was 4+ B-—4C, the D method 

















TABLE 62 
Plain DBB 
C,C; C;C, #9 CiC: C3C, #9 
O's O's 
E E F E E F 
Before 16 75 63 56 17 62 53 41 
After 16 6 ° ° 17 ° ° ° 





























set-up, we held a discussion about the 
experiment and, after this, repeated the 
experiment? 

a. A college class finished the usual 
experiment, and a discussion ensued in 
which the subjects were told that the 
test problems could be solved in a direct 
manner and were made aware of the dan- 


B -—- A — C, and the directions changed 
to include the instruction that all three 
jars must be used as measures. Yet there 
was a marked decrease in E-Effect. (See 
Table 63.) 

d. Two months elapsed between the 
discussion and the second presentation of 
the problems of the general experiment 
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TABLE 63 
Plain DBB 
O's C;C, C3C, #9 o' CiC2 C;:C, #9 
a) 

E E F E E F 
Before 10 75 65 60 II 64 45 45 
After 10 35 ° ° II ° ° ° 

TABLE 64 

Plain DBB 
Cc iC C:C, | #9 CC; C3C, | #9 
O's O's 

E es OE E : te 
Before 12 75 58 67 18 | 58 41 | 44 
After 12 4 ° 8 18 ° ° ° 





to a college class, but again there was a 
great decrease in E-Effect. (See Table 64.) 

e. Even when two months after the 
discussion we used, in still another col- 
lege class, a different set of problems in- 
volving different E and D solutions, E: 
B—4C — A, D: A— 0, A+ 326 (ec 
page 94 for problems), the decrease, 
though not so thorough, was quite pro- 
nounced. (See Table 65.) 


Experiment 3 


In two college classes, instead of a 


complete discussion after the general ex- 
periment, only the results were made 
known and the general plan of the set-up 
clearly but shortly presented. 

a. One month later, the usual experi- 
ment was again given to one class. (See 
Table 66.) 

b. Two months later, the usual experi- 
ment was again administered to the 
other class. (Sec ‘Table 67.) 

This procedure was not sufficiently 
thorough in all cases. Quite a number of 
subjects, surprisingly enough, particu- 



























































TABLE 65 
Plain DBB 
CiC2 C3Cy | #9 CiC2 CC, | #9 
O's O's 
E es es soe ers 
Before 10 80 65 | 60 II 63 43 | 36 
After 10 30 ° 20 II | ° ° ° 
TABLE 66 
Plain DBB 
CC: CiCy #9 CC: C3Cy #9 
, O's 7 O's 
E E | F E E F 
Before 9 83 67 78 14 64 50 50 
After 9 56 39) 44 14 29 7 36 
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larly in the one month interval class, 
showed the E-Effect in spite of the pre- 
vious discussion. 

Conclusion. It seems clear that if the 
structure and purpose of the experiment 
are grasped and if they are not forgotten, 
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In some cases, after the usual experi- 
ment had been administered and _ thor- 
oughly discussed, it was readministered 
as a “speed test.” Some subjects told that 
the stress on time gave them so little 
chance to think that without realizing it, 


























TABLE 67 
Plain DBB 
| Gc, | CC #o GC: | CC. | to 
O's O's 
i = F ee oe: | F 
Before 17 71 62° 61 | 17 56. 41 | 41 
After 17 12 6 6 17 12 ° | 6 











in the new performance there is little or 
no E-Effect, results which argue against 
hypothesis I (page 28). We have to add, 
however, that although we obtained in 
this way 100 per cent D solutions in some 
of the groups, the matter is not fully set- 
tled. What would happen if in the sec- 
ond experiment conditions were made 
more favorable to Einstellung behavior; 
e.g., if more than five E tasks were given 
or speed factors introduced? It may be 
that in such cases mechanization would 
result even though the subjects were 
clear about the experiment. Preliminary 
individual experiments testify to this. 
The general experiment was adminis- 
tered, a complete discussion of it ensued, 
and then the experiment was readminis- 
tered, but this time eight E problems 
were given. E-Effects approximating 
those of the general experiment were 
obtained. Some subjects expected the D 
method to work in Problem Six, and 
seeing that it did not apply here nor in 
Problems Seven and Eight, they began to 
doubt that there were criticals, often ask- 
ing, “Where are those trick problems?” 
(Cf. hypothesis III, page 29.) Others 
said that after a while all they could 
think of was the E solution, it became 


natural to them and difficult to see any-. 


thing else. 


they again developed an Einstellung; 
others said they soon found the E solu- 
tion to be the best way of dealing with 
the problems, still others said that the 
desire to get finished became paramount 
and they either neglected to see the D 
method or on seeing the E solution at 
first glance, utilized it. 

These latter experiments show that it 
is possible to mechanize a subject who 
knows about the experiment, to bring an 
informed subject to a habituated per- 
formance. This should in no way be 
taken as proof of a general tendency to- 
ward mechanization. Let us not proceed 
too quickly with generalizations, with 
assuming a fundamental and universal 
mechanism for conditioning. At the pres- 
ent state of affairs we have to formulate: 
There are conditions under which men 
act mechanically. This has been shown. 
There are other conditions under which 
there is not the slightest tendency to do so. 


SECTION 14 


That in the general experiment the E 
method of solution was illustrated by the 
experimenter, and not the D method, 
may have focused the subject on the E 
procedure, facilitated certain assump- 
tions about the experiment (hypothesis 
III, page 28) through the possible pres- 
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tige of the experimenter. We tested this 
in the following experiments. 


A. No Illustration of the E Solution 


In four classes, in neither the illustra- 
tive problem nor in E, was any solution 
shown; instead, 3 and 4 minutes each, 
respectively, were allotted to these two 
problems, and the remaining problems 
presented in the usual 214 minute time 
allotment. The responses of a number of 
subjects in each group had to be dis- 
carded because they did not solve E,,E., a 
result probably due to lack of instruction 
(10 in College A, 1 in College B, g in the 
high school class, and 17 in the P.S. 5A 
group). But as far as the remaining sub- 
jects are concerned, the picture with re- 
gard to E-Effect was essentially the same 
in these groups as in comparable groups 
of the general experiment (with the ex- 
ception of a somewhat smaller per cent 
failure of Problem Nine in the high 
school group). The college groups had 
less E of C,C, than usual, indicating bet- 
ter experimental extinction. 























TABLE 68 
CC, C3C, #9 
O's 
E E F 
Coll. A 12 gI 44 8 
Coll. B 16 83 25 s 
HS. 20 95 80 41 
P.S. 5A 10 90 90 80 | 





B. Other Experimenters and 
Non-Classroom Situations 


The experiment was administered by 
the writer to his friends and his acquaint- 
ances; it was presented as a game at gath- 
erings both by the writer (who as far as 
he can tell was known here only as a 
poor dancer), and by other persons; it 
was conducted by high school boys (none 
of them leaders or outstanding boys) in 
school clubs and outside of school, with 


| 


| 
} 


other high school boys serving as sub- 
jects; it was given by teachers to groups 
of teachers; it was administered by a 
known “red-baiter” to a group of liberal 
students; by a disliked “radical” to mem- 
bers of conservative political and reli- 
gious organizations. The results as to E- 
Effects were in all these experiments as 
great as in similar groups in the general 
experiment. 


SECTION 15* 


The Problems Do Not (Apparently) 
Come from the Experimenter 


Experiment 1 


The E-Effect may be attributed to a 
certain kind of confidence—confidence 
that the experimenter is a well-meaning 
individual who will not fool them by 
giving problems that look alike but are 
solved by different methods; confidence 
that a set of similar appearing problems, 
all coming from the same individual, 
must all be solved by the same method 
(hypothesis V A, page 30). (Such beliefs 
show already the working of a learned 
attitude which we can trace perhaps to 
life, and particularly to school situa- 
tions.) But experiments already reported 


‘in which a disliked or even hated person 


was the experimenter indicate that trust 
and confidence in the latter are not essen- 
tial for the E-Effect. It was also possible 
to study the development of Einstellung 
when the problems did not (apparently) 
stem from the same person, and subjects 
had little reason to be confident that they 
would all be solvable by the same meth- 
od. This procedure rules out a number 
of the factors mentioned in hypothesis 
III, page 30. 

A class of adults was shown a problem 

* This section is related to par. 16 in the Sur- 
vey of Results presented on page 37. There are 


no experiments corresponding to par. 15 of the. 
Survey. 
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in which a certain amount of water had 
to be obtained by using as measures two 
jars. Then they were asked by the writer 
(their instructor) to try, during the com- 
ing Christmas holidays, to devise prob- 
lems in which a certain volume of water 
was to be obtained by means of three 
given jars. On the first day of class we 
collected the problems they made and 
told them that we would try out some of 
them. After distributing paper, we se- 
lected at random eleven sheets of con- 
tributory problems and feigning to read 
each problem from the sheet, we pre- 
sented our usual problems in the usual 
manner, save that we did not stop to 
illustrate any method and gave 4 min- 
utes for E,. 

Yet the E-Effect was as large as in simi- 


lar adult groups of the general experi- 
ment, 


17 O's C,C,: 76% E CC, 65% E #9: 59% F. 


At first view, the results of this experi- 
ment seem a clear decision pro hy- 
potheses I and II (conditioned through 
mechanization) and a powerful decision 
against hypothesis III (reasonable induc- 
tion), because with the apparent random 
conditions of the experiment, the reason- 
able basis for the assumption was re- 
moved. The matter, however, is not so 
simply settled. It may be that the mate- 
rial uniformity of succession of the prob- 
lems E,, E,, E,, E,, E, testified against the 
random nature. This may have been ac- 
complished in various ways; for example, 
the subject, impressed by the uniformity, 
and not for the moment thinking about 
the supposedly diversified sources of the 
problems, induced that the E method 
was the method for these problems, or, 
an extreme case, the puzzled subject 
might have thought, “These problems 


are all the same. Why this is so I do not 


know. There must be some reason for it 
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of which I am not aware, because it is 
improbable that through a random selec- 
tion of problems, each time the same 
type of problem would occur. Since this 
is so unlikely, and since these problems 
have been similar, it is probable that the 
same type will occur again.” Thus, the 
improbability of succession of E prob- 
lems furnished the subject with reasons 
for continuing with the E method.‘ 


Experiment 2 


What would happen if only one E 
problem were given? 

A class of 22 college students was told 
to formulate, for the sake of an experi- 
ment, problems in which one had to 
measure a given amount of water by two 
or three jars. After 20 minutes we col- 
lected the papers and, pretending to read 
their problems, we presented E,, C,, C,, 
+9, C,, C,. The E-Effect practically dis- 
appeared. Only one subject used the E 
method in C,C,. 


C,C,: 5% E C,C,: 0% E #9: o% F. 


The comments of the subjects were 


very revealing: the subjects, with the ex- . 


ception of two, were testing each prob- 
lem to see if there were a solution to it; 
each problem they viewed separately, 
never thinking of rules or types of prob- 
lems. The other two had become sus- 
picious because all the problems had 
three jars in them—one subject tried to 


“ This is quite different {rom the probability 
expectations on the roulette wheel, and similar 
chance games. If red should reappear five times 
in succession, the gambler would stake his next 
bet on black, certain that it must appear after 
all the reds, Why in our cases may a contrary 
inference be drawn? Because in the rouletic 
game one assumes safely that he is dealing with 
a “random machine,” whereas in our situation it 
is possible, the subject may think, that certain 
reasons are governing the happenings, even if 
these reasons are not concretely realized by him. 
It would have been helpful to have questioned 
every subject after the experiment about his im- 
pressions of the problems, their succession, etc. 
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find if there was a sequence in the types 
of problems. He developed an Einstel- 
lung in C,C, but recovered in #9. 
Perhaps the reasons we gave above for 
E-Effect in Experiment I—the operation 
of the uniform succession of E problems 
—may be valid, since here, with only one 
E problem, the E-Effect was very small. 
Conclusions. In all the experiments in 
Section 14 and the first experiment in 
this section, the results were similar to 
those of the general experiment. Yet this 
is not conclusive proof that suggestion, 
prestige, and confidence play no role in 
the E phenomena. We have dealt here 
with certain kinds of suggestions, pres- 
tige, and confidence, for example, with 
the personal prestige factor. We may 
have shown that the material uniformity 
of the set of problems—five successive E 
problems—was a stronger factor than the 
specific personal prestige of the experi- 


menter. It may be the “suggestion” of the 
set of problems which was operating; i.e., 
the uniform succession of problems may 
have suggested to the subject that this 
type will continue to be given. 

We do not know whether the prestige 
will not play a more influential role 
Should the set-up be changed to only one 
E problem, should personalities different 
from those already studied be permitted 
to administer the experiment, should dif- 
ferent kinds of subjects be studied. We 
do not know how influential or unin- 
fluential these factors might be in vari- 
ous social situations; atmosphere of drill, 
an examination atmosphere, an atmos- 
phere which demands slavish behavior 
versus one which permits free-looking, 
undictated behavior (Autocratic versus 
Democratic atmospheres). We have 
started experiments of this kind on 
which we hope to report soon.. 


CHAPTER VIII 


SOME REMARKS CONCERNING THE HYPOTHESES 


HE results of the ‘preliminary experi- 
ments indicate, thus far, with regard 
to the hypotheses: 

Hypothesis I (page 29) in itself does 
not suffice. The mere postulation of a 
general law of Einstellung—if viewed as 
advisable—is not enough. Hypothesis II 
(page 29) seems more appropriate; for 
we have found that, although E-Effects 
are very. strong, internal and external 
conditions are relevant in bringing about 
E-Effects and have to be taken into ac- 
count. 

Such factors in the experiment as atti- 
tudes, social field conditions, and the 
like, seem to play an important role. Ef- 
fects externally similar to acting in a 
blinded, mechanized fashion are often 
brought about, without such mechaniza- 
tion, on the basis of assumptions and in- 
terpretations on the part of the subject. 

The factors mentioned in hypotheses 
II to V (pages 29 to 30) seem at work; 
as the experiments of Chapter VII are 
merely preliminary, and as other varia- 
tions are to be tested, further experi- 
mentation is required before any conclu- 
sive decision can be made with regard to 
the hypotheses. 

The next necessary step seems to be 
investigations into the actual attitudes 
of individual subjects and of groups, and 
related investigations on the influence of 
“atmosphere.” 


Basically various phenomena appear 
to be involved in the overtly similar E 
reactions, the two extremes being: 

1. Phenomenon I. The subject is in 
the criticals radically blind to the D pos- 
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sibilities, acts in a kind of perseveration, 
is compelled to repeat automatically the 
E procedure, is robbed of all freedom of 
thinking about another way. He is 
greatly surprised and shocked when he is 
later shown how easily the criticals can 
be solved by a D method; and sometimes 
just refuses to believe that these are the 
problems on which he has worked. Real- 
izing it, he is embarrassed by the blind- 
ness and stupidity he showed while solv- 
ing them; puzzles how it was possible; 
and feels shame at having been blinded 
to such a degree, rendered so incapable 
of reasonable action, of intelligent proce- 
dures. 

2. Phenomenon II. The other extreme 
we found rarely, but in some of the ex- 
perimental variations it seemed to be- 
come the rule. The subject, although he 
gives the E response, is more or less 
aware of the D possibilities. He gives the 
E response for certain reasons, believing, 
for example, that the five E problems 
give the character of all the problems in 
the series, or that the experimenter wants 
to furnish practice in the E method, and 
so the criticals also should be solved in 
the E way, interpreting in one way or 
another the supposed wishes of the ex- 
perimenter. Such a subject is afterwards 
not in the least surprised to hear of the 
D possibility; he-may remark simply that 
the D method was not asked for; he 
evinces no shame at not having used the 
D procedure*’—all this presenting a pic- 
ture very different from mechanization. 

If in such cases the number of tasks of 


“ Instead of viewing their responses as stupid, 
some of these subjects. remarked heatedly that 
the tasks or the instructions were stupid. 
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88 ABRAHAM 


type nine (extinction tasks) is increased, 
the subject may easily become doubtful 
about his inductions or assumptions and 
readily adopt the use of the direct meth- 
ods in subsequent criticals. 

[Still, the behavior described in Phe- 
nomenon II differs widely from the be- 
havior shown by those subjects men- 
tioned in par. 3 of page ooo whe felt not 
at all compelled to repeat what they had 
done before but had the attitude of look- 
ing at each problem for the appropriate 
way to deal with it, not swerved from 
this attitude even after in several succes- 
sive problems the same method worked.] 

Remarks indicative of Phenomenon II 
when made at the close of the experi- 
mental session, after the D method was 
illustrated, may have been rationaliza- 
tions.** Too proud or too conceited to 
admit “blindness,” the subject may have 
excused himself by saying that he had 
seen the D possibilities but had refused 
to use them; whereas, in fact, he had 
been mechanized and not aware of the D 
method. Thus the subject’s qualitative 
reactions may not always be a proper 
basis for discrimination between Phe- 
nomenon I and Phenomenon II. A 
few individually conducted experiments, 
however, gave clear evidence for the oc- 
currence of Phenomenon II, without any 
basis for suspecting rationalization. Im- 
mediately after a test problem was pre- 
sented, these subjects responded ex- 
plicitly in the manner described in Phe- 
nomenon II; in the extreme cases they 
noted the D possibility but added, “Ob- 
viously I have to use the other (E) meth- 
od here” or “You expect me to use the 
(E) method—why do you give here a task 
which is more easily solved in another 


“In some instances, during the experimental 
session, before the D method was illustrated! sub- 
jects wrote comments on their papers or called 
us over and made remarks which indicated. -Phe- 
nomenon II. 

} 
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way? Is this an error in your set?” With- 
out any doubt, they acted not at all like 
those subjects who manifested Phenom- 
enon I. 

Between these two extremes there are 
many intermediate’ cases, some a mixture 
of Phenomena I and II. We shall de- 
scribe a few of these cases: 

a. We found subjects who assumed 
that they were to be given very difficult 
and hard problems. ‘They were like the 
Ph.D. candidate, who awaiting the deep, 
profound questions of his examiners, is 
asked a very simple question and _ is 
stumped by its very simplicity. Not aware 
that such an obvious answer will do, he 
fails to give or perhaps even to see the 
simple answer. So did these subjects re- 
act to the test problems. Some of them 
were aware of the D methods but did not 
use them, certain that such simple solu- 
tions “would not do.” Others were so 
taken in by their belief that these were 
difficult problems that they did not even 
notice the D methods. 

b. The subject first assumed or in- 
duced that the E method should be used; 
after a while the numerous repetitions 
of the E method developed in him a 
tendency to repeat it mechanically; no 
longer did he use the E method because 
he was thinking that it should be used, 


but rather, because he was carried along 


by a mechanical repetitive tendency. 

c. Some subjects, particularly college 
students, were evidently bored by the 
entire experiment, not very much inter- 
ested in the problems nor in their solu- 
tions to them. After seeing that the E 
method worked in the first problem or 
two, they repeated it in the subsequent 
ones, scarcely looking at the problems, 
dealing with the tasks in a cursory man- 
ner, with a superficial attitude, not wish- 
ing to waste too much effort on such 
childish matters. 


MECHANIZATION IN PROBLEM SOLVING 89 


Neither Phenomena I nor II, though 
for different reasons, can really be termed 
intelligent when contrasted with the be- 
havior shown by those subjects men- 
tioned on page 4 (Experiments with Col- 
lege Groups) who had just the attitude of 
looking at each problem for the appro- 
priate way to deal with it, not swerved 
from this attitude by external assump- 
tions or by mechanization. In both Phe- 
nomena I and II a mechanical tendency 
or an assumption or induction takes the 
place of directly looking at the actual 
situation to learn what it intelligently 
requires. Notwithstanding that in many 
cases it may be advisable to act on the 


basis of such an assumption, or very prac- 
tical to develop automatic mechaniza- 
tion, there is involved the danger of ma- 
terially inadequate reactions. 
poaabeey SS 

As it seems necessary tor theoretical 
reasons to investigate the basic differ- 
ences in the attitudes of the subjects, it 
seems no less important, for practical 
reasons, to study what are the actual edu- 
cational conditions which favor or dis- 
favor the blinding effects; for we have 
seen that the resulting E-Effects were 
generally great and, in some cases, re- 
covery from the Einstellung not easily 
obtained. 
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CHAPTER IX 


EDUCATIONAL IMPLICATIONS 


YPOTHESIS V C (page 30) makes the 
point that E-Effects may be due 
to the subject’s carrying over to the ex- 
periment attitudes developed by certain 
kinds of schooling. In the subsequent 
paragraphs we shall briefly describe cer- 
tain school situations and indicate how 
they may have affected the results. ‘These 
formulations are based on the qualitative 
results—our observations and impressions 
while conducting the experiment, com- 
ments of the subjects, discussion with 
teachers, etc. By no means is the follow- 
ing an exhaustive treatment of the influ- 
ence of pedagogical practices on Einstel- 
lung responses. 

1. In most of the public school classes 
in which this experiment was conducted, 
the teacher, after introducing a new 
procedure, rule, or formula, gives a series 
of assigned tasks. The pupils practice 
the just taught method in quite a num- 
ber of cases. Exact and accurate repro- 
duction (application) of what the teacher 
taught is the aim. 

Since our experimental set-up has 
some similarities to such a lesson, some 
of the children may have regarded it as 
such, and “practiced” in the problems 
the method shown or discovered in E,. 
If they realized that the E method did 
not give the answer to Problem Nine, 


‘they may have thought that they ap- 


plied it incorrectly or that the experi- 
menter had given the wrong example. 
They were not accustomed to being 
taught one method and expected to seek 
for, or use other methods. “You did .not 
teach us that method,” or “You should 
have shown the other way, too, if you 
wanted us to use it,” some — re- 


marked when the D method was later 
shown to them. DBB may have been a 
meaningless phrase, or may have been 
interpreted to mean, “Let us see how 
well or quickly you can learn to use the 
method.” 

2. Many of our subjects, both in the 
college and in the elementary schools, 
because of their school training viewed 
arithmetic as composed of a heterogene- 
ous manifold of definite facts and oper- 
ations, of fixed habits and skills; one 
must always try to remember the par- 
ticular rule, formula, or method which 
works in any given type of arithmetical 
problem. In our experiment, a subject 
may have sought to find the “rule” or 
“trick” which solved the type of prob- 
lem. He treated the E method as “the 
rule” for the problems. If he realized that 
Problem Nine was not solvable by the 
formula, he may have regarded it as an 
hard example, as an error on the experi- 
menter’s part, or may have written that 
the answer was 42 and not 25. DBB may 
have meant to these subjects, “Don’t be 
blind to the method which solves the 
problems” or “Don’t be blind to the 
fact that all are of the same type; the 
same trick works in all.” 

3. Although we explicitly said that the 
experiment was not an examination 
(test), many children clearly took it as 
such a test. They made comments as, 
“When will we know our marks?”; ““The 
test was hard. I was frightened”; etc. 
When the experiment was viewed in such 
a way, certain attitudes toward school 
tests may have been carried over to it. 

a. In school one may have learned 
that in assigned tasks and in tests one 
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must repeat what one was taught before. 
Similarly, the subject attempted to re- 
peat in the problems of our experiment 
what he had learned in the E tasks. 

b. On most school tests, one knows 
that one is not marked on the kind of 
process used to derive the answer. Thus, 
as long as the E solution gave an answer, 
no other questions arose. Problem Nine 
was an example one got wrong; or a 
trick example. The Instruction DBB may 
have been taken as an additional test 
item, some words one must not forget to 
write. 

c. Since a child’s status in school is to 
a great extent determined by tests, they 
have come to play important and awe- 
some roles in some children’s lives. Those 
who were fearful of failure in our “test” 
and noticed that the E method solved 
the first few problems, clutched at it as 
a means to save themselves. In such a 
state of mind they were not prone to 
leave what they knew for what they did 
not know. Fear so narrowed their mental 
fields that they failed to see the direct 
method and continued to use the E 
method throughout. After Problem Nine, 
one is glad that the E method again is 
easily applicable. DBB may have added 
to the confusion and fear: what does it 
mean? 

The subjects who were not frightened 
but were desirous of showing how clever 
they were by finishing quickly, showed 
the speed influence (see page 56). 
They were in no state of mind to weigh 
and consider methods of solution. DBB 
may have meant, “Be clever. Show how 
quickly you can solve the problems.” 

The question may well be asked 
whether or not the ‘frequent testing 
to which the subjects, as students or 
former students, are or were submitted, 
has developed a superficial attitude to- 
ward problems. One is not interested in 


the problem itself; one does a problem 
to get a mark, to show how quickly one 
can get through; the thing is to get by— 
to pass. Such a superficial relationship to 
tasks, when carried over to the present 
experiment, may have resulted in an 
attempt to solve the problems by the 
method that was at hand. An attitude of 
“I finished first,” etc., is not conducive 
to free examination of a problem. 

4. When, after the experiment, the D 
method was shown to the subjects, there 
were, at times, protests: “You taught us 
wrong”; “You did not tell us to use the 
D method”; “You fooled me”; “It’s a 
trick, I never expected to be tricked”; 
“I did. what you told me to do”; “TI tried 
to do everything you showed.” Discussion 
with subjects who made such comments, 
and our observations of the classrooms, 
lead us to suspect that the pupil-teacher 
relationship may have influenced the 
subject’s attitude toward the experiment. 
It should be remembered in this con- 
nection that to all children and to some 
adults the experimenter was a teacher 
and the experiment a school activity. 

a. In some classes the relationship of 
the children to the teacher seemed to be 
that of followers of a master. Some of 
the teachers proudly informed us that 
their children were very good, saying that 
they ‘‘always did exactly as told.” 

Such a relationship may focus the 
child on guessing “what teacher wants, 
instead of examining freely the task at 
hand to see what solution it requires. 
The child tries to guess and do just what 
teacher wants done in the problem. 
Thus, believing that the experimenter 
wanted him to use the E method, he may 
have tried to use it throughout. Problem 
Nine may not have helped but merely 
confused him since he could not do what 
he thought the teacher wanted. DBB 
may have meant, “Be on the alert to do, 
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also in the following examples, what the 
teacher demands.” 

b. In some classes we observed an abso- 
lute confidence in the teacher in these 
regards. Teachers do not fool or trick 
you; they always tell you what you 
should do, and for your own good it’s 
best to do it. Whatever the teacher says 
(or seems to say) is the correct thing. Do 
as she did, and everything will be all 
right. There is no reason for free initia- 
tive. 

Such attitudes toward the teacher 
when transferred to the experjmenter 
may have played a role in E-Effects. Fail- 
ing Problem Nine, such pupils may 
never have suspected that there was an- 
other method of solving the test tasks but 
may confusedly have thought that they, 
unfortunately, were not able to discover 
how to do this problem in the E way. 
For real effectiveness of Instruction DBB, 
it would have had to mean for them to 
be suspicious of the method, problems, 
teacher—behavior which in the classroom 
situation was foreign to them. 

5. We have mentioned some specific 
school procedures which may have con- 
tributed to the results. We had the im- 
pression that the entire general “social 
atmosphere” which existed in the class- 
room, a result of many factors, was some- 
times important in producing the re- 
sponses. 

a. In some classes there was clearly an 
atmosphere of fear, tension, and tense 
competition. That such conditions may 
favor Einstellung responses has been 
noticed in the experiments (pages 49- 
53): 

b. In many of the public school classes 
in which we conducted the experiments 
much of the child’s behavior was cir- 
cumscribed by fixed rules and_proce- 
dures. Restraint, .pedantry, obedience, 
submissiveness were desired traits. \As a 
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result of these factors, we believe, condi- 
tions and attitudes may have been 
created which furthered Einstellung 
responses and made for little or no re- 
covery. Some classes in which we con- 
ducted the experiment (e.g., Pr.El. classes 
and P.S. C 6B') were outstanding for 
their lack of such an atmosphere and 
for the high degree of freedom and ease 
which seemed to prevail. The teachers of 
these groups employed “modern,” “pro- 
gressive” methods of teaching. These 
classes showed somewhat less Einstellung 
and better recovery than most of our 
elementary school groups. Because of 
differences in I.Q. the theoretical situa- 
tion is not conclusive (see page 21). The 
problem of differences in Einstellung and 
Recovery Effects in truly progressive 
schools as compared with rigid drill 
schools needs thorough investigation. 

What could be done in school pro- 
cedures if one wants to avoid “blinding” 
effects of Einstellung? We formulate 
some suggestions, the efficacy of which, 
of course, would have to be tested in 
actual teaching situations. 

1. A change in the set of “assigned 
tasks”: After illustrating a method the 
teacher would not present a series of 
problems all solvable by the same pro- 
cedure; she would intersperse problems 
which are not solvable by the just before 
taught method, telling the pupils that 
the assigned tasks will not all be of the 
same type, but will sometimes have other 
methods of solution. In this way the 
child may be induced to examine the 
problem instead of merely repeating 
without looking at the problem’s require- 
ments. In connection with this suggestion 
see the following preliminary experi- 
ments: Alternating E and Non-E Tasks 
(page 41), Alternating Criticals with E 
Tasks (page 41), Presenting Problem 
Nine Earlier in the Experiment (page 
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41), Discussion before Repeating the Ex- 
periment (page 80), Clarification Before 
the Experiment (page 77). 

2. Demands for speedy instantaneous 
responses may create conditions favor- 
able to “blind” responses (see “Speed 
Experiments,” page 53). It is certainly 
true that certain processes have to be 
reduced to quick, ready responses, but, 
to focus all teaching on the production 
of such responses may mechanize the 
child. He may as a result of such teaching 
be able to give instantaneous responses 
in the drilled material, but not be able 
to solve new application tasks. In con- 
trast, the child would in appropriate 
tasks be given time, would even be en- 
couraged to think clearly himself, to 
weigh the problems before answering; 
and avoiding quick responses would rule 
out some of the competition. 

3. On tests, not only the correctness or 
incorrectness of the final result but also 
the method of deriving the answer 
should be considered. 

4. Not merely ability to reproduce 
what the teacher said or what the child 
read should be tested but interesting 
tests should be used in which some crea- 
tive activity is demanded from the child, 
new situations in which the child cannot 
simply apply what he was taught but 
has to find ways himself. 

5. In order to minimize the emotional 
and social conditions resulting from tests, 
the child should be made to realize that 
tests are not merely means of grading 
him but means of help—means to find 
out productively what further instruc- 
tion or other assistance is required. 

6. A “Democratic” atmosphere would 
probably prevent the development of the 
kind of teacher-pupil relationships and 
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the social field conditions which we men- 
tioned before. 


This study should not be taken to 
controvert the values of habits. Exercise 
and even drill have their values. Mecha- 
nized responses have a place in one’s be- 
havior. They possess the advantages of 
releasing one from the bother of finding 
anew responses to recurring everyday 
situations, they equip one with precise, 
ready, and speedy responses to certain 
aspects of his environment; and they 
free the mind so that it can more ade- 
quately deal with complicated tasks. 
What the study has shown is that in 
mechanization there are certain dangers. 
When the individual does not adequately 
deal with problems but views them 
merely from the frame of reference of 
a habit; when he applies a certain habit- 
uated behavior to situations which have 
a better solution or which, in fact, are 
not even solvable by the just working 
habit; when a habit ceases to be a too! 
discriminantly applied but becomes a 
procrustean bed to which the situation 
must conform; when, in a word, instead 
of the individual mastering the habit, 
the habit masters the individual—then 
mechanization is indeed a dangerous 
thing. 

We would consider our efforts well 
spent if this is realized; and if educators 
attempt to develop methods of teaching 
which possess the advantages of widely 
used methods but not their disadvan- 
tages. Methods are needed which will 
teach the child to stand on his own feet, 
to face the world freely and act through 
intelligent thinking rather than by blind 
force of habit. 











In a number of the experimental varia- 
tions ‘reported on in Chapter VII, other 
problems were used in conjunction with, or 
in lieu of, some or all of the usual E and test 
tasks. 

1. After the five usual E problems, addi- 
tional E tasks were presented io the subjects 
in Experiments 1 and 2 of Section 1, in 
Experiment 6 of Section 13 A, and in the 
individually-conducted experiments de- 
scribed in the Conclusion, Section 13 B. In 
all cases the E problems were taken from 
the following list: 


E, 13 83 28 get 14 
E, 56 go 12 * 10 
EF, 43 93 20 10 
F, 8 61 6 41 
Evo 24 52 3 22 
Eu. 19 42 3 17 
Ei: 31 61 12 6 
E13 29 72 4 35 
Eu 36 86 20 10 
15 6 21 4 7 
Ex 24 62 3 $2. ° 
Ey 16 122 42 22 
E,s 17 130 35 43 
E19 5 67 20 22 
Exo 20 98 14 50 
Fa 15 144 21 87 
Fx 9 83 3 68 
F.3 18 59 16 9 
Ex 23 76 18 17 
Fs 7 79 33 6 


2. In Experiment 2b of Section 13 B new 
E and test tasks were used. The E and D 
methods, however, were unchanged; as in 
the ‘general experiment the E method was 
B—-A—2C, the D methods A—C, A+C. 


Illustrative 

Problem 68 3 get 62 
F, 13 119 3 100 
FE, 12 144 21 go 
E; 43 93 20 10 
E, 8 61 6 39 
E; 24 52 3 22 
C, 19 42 4 15 
C, 10 32 4 14 
#9 17 54 4 18 
C; 13 41 5 18 
C, 12 32 8 4 
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3. In Experiment 3 of Section 8 and 
Experiment 2c of Section 13 B, a new set 
of problems was presented which required 
new E and D solutions. The E method was 
A+ B—4C, the D method B—A-—C. 


Illustrative 

Problem 6 140 8 get 106 
F, { 120 5 104 
F, 3 72 10 35 
F; 9 160 15 107 
E, 8 62 3 58 
E; 9 96 4 89 
C, 9 84 6 69 
Cc, 3 88 2 83 
#9 9 86 8 69 
C, 6 56 4 46 
C, 12 82 8 62 


4. In Experiment 2 e of Section 13 Ba 
new set of tasks was used which required 
new E and D solutions. The E method was 
B—4C—A and the D methods A + 2C, A—2C. 


Illustrative 

Problem 96 3 get go 
E, 21 100 9 43 
FE, 33 62 2 21 
E; 18 69 5 31 
E, 22 go 7 40 
E; 26 75 6 25 
C, 39 84 3 33 
C, 24 72 4 $2 
#9 37 92 4 29 
C, 3! 80 8 37 
C, 21 54 6 9 


5. In Experiment 2 of Section 12 seven 
problems solvable by a B~A—C method were 
followed by a critical solvable by this method 
and by 4, the filling of one jar. 


E, 4 12 5 get 3 
F, 3 12 4 5 
E, 8 24 5 6 
FE, 7 30 3 20 
E; 12 51 8 31 
EK, 2 9 4 3 
E, 6 17 3 8 
C* 2 12 8 2 
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TABLE 69 
1.Q.’s of elementary school subjects of the general experiment* 
Control Group | Plain Group DBB Group 

Group | No. of No. of No. of 

Sub- Range Mean S.D. Sub- Range Mean S.D. Sub- Range Mean S.D. 

jects jects jects 
P.S. A 91 65-129 93.43 | 14.07 121 70-134 | 103.78 | 15.75 106 70-164 | 111.65 | 15.75 
P.S. B 91 70-134 99.08 | 10.56 128 75-164 | 102.60 | 13.61 110 75-134 | 104.20 | 13.25 
P.S. C 265 65-144 | 103.24 | 11.34 158 70-139 | 104.85 | 15.25 159 75-139 | 108.90 | 14.62 
Pr. El 13 120-149 | 132.62 | 2.84 16 110-159 | 138.10 2.16 





* Based on National Intelligence Tests. 
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